GIVIL AERONSUTICS BOARD
BUREAU OF SAFETY REGULATION
#aSHINGTON, D, C.

Septembor 25, 1920

CIVIL alIR REGULATICNS DRaFT RELEASE NO. 5u-7

SUEJECT: First annual review and amendment of airworthiness regulations

The Fureau of Safehty Regulation has under consideration the attached
amendments to the airworthiness rarts f the Civil air Regulation.,

Also attzched hereto is an "Exglanatory Statement,! setting forth the
basis and nursose of the orovosed rules and "Proposed Hules," setting forth
the substance of the prorosed acendments,

The prewosal is being published in the Federal Register as a notice
of prorosed rule maiing.

The Buareau desires that all intergsied persons in the aviation in-
dustry who will be affected by the recuirerments of this »ronosai be fully
informed as to the effect of the rrorosal upon their operatiors. To
accomplish this objiective the prorosal is being circulsated to the aviation
industry in order to afford interested persons amole oprortunity to subomit
to the Buresn such comments as they may desire. In order that cuch perscns
may have comnlete lpformstion resdily availoble without the nescessity of
referrirg to cther documents, we hove attached an exaet copv of the rrorosal
as bueing rublished in the Federa) Eegisteor,

Beczuse of the large number of comwents which we anticipate receiving
in response to this d==ft releuse, we will be unable to acknewledge receipt
of cach ruply. Yoscver, you mayr be assured that =11 comcent aill be given
carefal consiceration. The rroposed azendwonts when finslly adovted by
the Ecard may be chunged in iZgnt of the coacont reccived in response to
this draft release and the notice of prorcsed rule making,

It should be noted that comments must be submitted in duplicate and
in order to roccive considerstion should be receivad by the Bursau not later

than [otoker 31, 220,
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_ / John . Chamberlain
Dlrector, burean of Safety Regulation



CIVIL AERCNAUTICS BOARD
/14 CFR, Parts 1, 2, 3, 4b, 6, 15/
FPIRST ABNmIAL REVIE!T AND AMENLWITINT OF
AIRVORTHINESS REGULATIONS
~ Pursuant to authority delegated by the Civil Aeronavtics Poard to the
Bureau of Safety Regulation, notice is hereby given that the Bureau will
propose to the Board amendments of airworthiness perts of the Civil Air
Regulations in substance as herelnafter set forth.

Interested persons may pariicipate in the making of the proposed
rules by submittihg such wriiten data, views, or arguments as they may
desire. Cormunicstlons should bé submittsd in duplicate to the Clivil
Agronautics Board, attention B;reau of Bafety Regulation, Jashington 25,
D, ¢, 411 communications recaived by Ccicber 31, 1950, vill be considercd
by tHe Board before taking further action on the proposed rules, Copies
of snch communications will be available after lNovember 3, 1950, for
perusal by interested persons at the Docket Section of the Eocard, Room
3412, Commerce Building, washingtoﬁ, D. C.

In a nolicy statement dated October 6, 1949, the Civil Asronauties
Board announced a orocedure for the annual review of airworthiness paris
of the Civil Air Regulations, It was then indiceted that after consldera-
tion of comments on, and sugzestions for amendment of, the airworthiness
requirements at the anmual roview meetings, which were o be held in the Ffirst
two weeks of Angust 1950, that by Gotober 1, 1950, thers would be published
a notice of propossed rule making indicating those specific ameadments
which, in the opinion of the Bureau of Safety Regulation, shculd bo -
recommsnded for adoption by the Poard,

Attached hereto are the amendments proposed under the caption,
"Proposed Rules.” Also attached is an "Explanato£§ Statement" setting

forth the basis and purpose thereof,
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It i1l be noted that due to circumstances resulting from the current

pilitary situastion, it was impossible to consider at the annual reviow

meetings any of the more complicated gqueations in transoort categeyy air-

vorthiness roouirementcs. Such nstters will, therefore, he handled on an

ad hoc basis outside oF the scope of the annusl review,

These mmondmsnis cre oroposed under the amthority of Title VI of the

Civil Aerconautics Act of 1938, as azrended,

{Sec. 205 (2), 52 3tat., 984, 49 U.S.C. 485 (2), Intervret or apply

secs. 801 - 610, B2 Stat. 1007 - 1012, 49 U,5.C. 551~ 560)

Dated Serterter 23, 1957, .t Tashidngten, D. .

By the Buresu of Safety Regulation:’

, , S s
/ : !
) }/,/f Hi /(/ L f,#{,-f?zf.ﬁ‘ﬁbéw‘.

/’ John ¥, -Chamberlain
Director

(szAL)
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EXPLANATORY STATEMENT
The following statement sets forth the basis and purpese of the
rroposad amsndments to the Civil Air Regulotions under headings degigned
to fécilitate refareoncs thereto.

PART 1 - CERTIFICATION, IDEMITTFICATION, AND
MAREING OF AILCRATT AND RTATED PRODUCTS

Propossd Past 1 ineludes & revicion of current Parts 1 and 2 cnd
vortions of Port 43, Tt is an attempt to synthssiza and systematize the
adrminlstrative rales Tor obtairing necessary airceraft and product certifica.-
tion, It also'provides for the ifentification of products and aircrafﬁ

. in aceordance with evrrent rectuirementa. In mest significant respecis,
the part does not atbtemut to change currant procedures or ractices,
but mercly to reflect then accurataly.

The most imporient chaenges from curreat requiraments ia the proposal
_ara those affecting ths duration of airworthiness certificaltos, and the
provision in the pfeposal that airworthiness certificates shzll be of
one~year duration sutomatically renowable when mainteined under a
continuous rmajntenance system, or rcissusd upon satisfﬁctory completion
of the =nnual inspestion does not depart redieally from current prectice.
In addition, the part contzing new requiraments degigned to »ermit more -
adeguate supervision of products manuicctured by a subsidiary menufzcturer,

PART 3 - AIRPLAIE ATR ORTIHINESS - NORKML,
UTILITY, AND ACROBATIC CATEGCRILS

The moet extonsive amendments resulting from the ammual roview cyele
are thoze prowascd for Part 3.

A consideorable stoep towards simplifying tyre certification of small
aircraft is nroposed. For example, aireraft of 6,000 pounds or less
moximun eortificated toke~ofi woizht, 2411 not be subjeet to the required
service tests, and takas-off, climb, landing, ond trim requircmeonts have bocn

modified,
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In a3dition, the current soin recovery require:ents-have besn modified
to pewmit derensiration of recovery with use of norm2l controls, and rore
rczlistic requirerenis for stall handling characteristics are set forth,

Tt is further proposed, on the other hand, to provide a requirerent for
st2ll warnins indieation, An2lysis of available safety statistics arpears
to establich that such modificzvion of the vegulations would eontribute
substantiallyr to safeir.

Amendrents 2rz also vroposzd to increase the crash lead factor reguirs-
=ents for seat attachmnis and safety belt archorapes, The_values proposeﬁ
are desiened tc incrzcase tha chlence of survival in erashes whers the cabin
structure ramains rzlativzly dinltoci, ard are consistent vith the recently

stzblishad crasn lozd faetor rocuirsrente for safety belts,

Thera are zdditionel oroposed aoendrents of ¢ relatively oinor neture,
bosed uron exrzricnes Tith tha requiroments of the virt, desiercd o

inerease safziy eor to facilitets adrinistration of thz port,

It shicuid b2 noted that, 25 a result of discussions kzld during the
arnuzl revizw meotings, surisus coasideration is being given to lirdt 1np
the ap-liesbility »7 Part 3 te ~airnlanes khavine maxdimam coritifichied
take—off weights eof 12,500 peunds or less, ~nd to establishing d

separate eargc ciierory,

POSITICN LIGHT REQUIRELENTS

The requircrents horein proposed for position lights ors 1ittle
different in substancez frem thoses currently in effzet exeept for cortai
intonsity requirsrents for transrort cotepory aireraft to
bring suzh roomir:znits into conforrify vith interpnaticnal standhrds,

Hovgwor, it 55 our wnicrstirding that Unitod States o

He

r crrricr position

Yizht systems 22lraody rost such modificd recuirswnts,
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I$ is proposed that wnnecessary materizl on posﬁn on lights be
oliminzuted from the znplicable sections of Parts 3, hb, 6, and 15. In
additicn, it is proposed that those sections be revised to provide a

greator dagree of elarity and wniformity,

'PART 6 ~ ROTORCRAFT AIRTORTHINESS

Part 6, as adopted in 1945, was an initial attempt to cstablish
stenderds for rotﬂroréft airwarthiﬁass. hs of that date in view of the
then oxtremely wited exnugl 3alee :Lth rotoreraft, it vms undesirable to
gnecify teoo rigid standards whiech mipght have hzd the eff ¢t of rPSbrlctlné
tne dcvélOﬁ:ent of rotorcraft. At the present time; in view of tha rapid
dﬂvblorm~n+ of this category aireraft sincc 19&5 and inercosud cngincaring
and operticnal expcricncs with it, it iz possible to spucify cortain |
additionc] vta:d.rds which must be net for typs eertifieation. Hovwwur,
wo roeoznizo the fzct that fotcrcraft are still irn a devolopmontal stage
whers tho contribution to sh_,tv ?er. roro figid praséription of
stendzrds than pI‘Oﬂoscd would nf'ob blf 04 Putvelgjhec vy t.hu den-re551ng
effect of such prescrlptwon on now de"“lopmbnts from manuf“cturern in the
ficld andé on zpplieations for type ccﬁif‘ipﬁtion from ranufacturers not
yoet in ths fisld,

The propossd rovision of Part 6 presaribes: (2) conservative added
porrerplant requirements, (b) wore comprohensive performence, flicht, and
structural requirerents, (e) mors dztoiled design nnd eomstruection i
requirerents,. (d) new equipment and operzting standards, and (e) the
corpilaticn of flight and muintenance manuals o be furnished to operators’
of rctereraft, It is our opinfon that this rdvision will substshtinlly
increaso sai‘rty in tho rotoreraft fiold without unduly depressing future

devclopment,.
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The lart also expressly p"ov1des that the’alrﬂorthlness standards to
be applicsble to 4he type design shal1 bc those stundards in- cffect at the
time of arrlication for the tyce betlflﬂate, thus expressly 1nelud1ng 1n
the Tart, the iadastiry stonsored prlnclple of non—retroactlvlty for air-
worthiness stzndards, The holder of the type certificate, however, is
given the option of complying with such staﬁdafds, or with thosg in effect
at the later date for subscouent amendments to the tyre design. Erocédur—
2lly, it i= provided that the Lart, as amended, on the date of applicatiqn
for the trre certific2te shall be considered to be incorrorated in the |
certificate. Such a provision shull be mzde aprlieable to current Fart b,
thus m=king pessitic the promulgation of the proposal contuined herein as
reviged rart 6, rather than Part éb,

FaRT 15 = AIRCHAFT Z UTPT AlRVORTHIVESS _

I accordaﬁce with ths rrogram announced with the adortion of enatling
amendrents to the Civil air Regulations authorizing the establishment of the
T.5.0. systum for approval of zireraft appliances, it is croposed to elim-
inate sections 15.21 znd 15,3} from fert 15 croviding for the type cértifi—
cation of isnding flares and rarachutes, since it is expected that teéhnical
stendird orders. for zuch eruipment 111 ko zdopted and effectiyc by
Jepuary 1, 1951,

It is also provescd to eliiinate'sedtioné 15.40, 15,50, and 15,51 pro—
viding for certification of control and stfﬁétural unité'and grticulﬁrized
equiperent fer tircr=ft typcs since thesc pfovisions havé‘. not proven to be
useiul to the industry..

as proviously mentioned, scetion 15.20 on poéition‘light systems is to
be reviscd to rrovide 2 grester degree of clarity wnd uniformity and to
modify certoin of the intonsity rct_uii:-ezﬁents for trahspoﬁ catogory airrcraf-f.

o bring such retuirements into conformity with internation=l standards,
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FROFOSED. RULES — E&RT 1.

It is proposed to rescind Part 2, Type and Production Certificates,

and to revise Part l,‘effective'Jénharyal;-i951, to read as follows:
‘CERTIFICATICN, IDENTIFICATION, AND MARKING OF - - ¢
ATRCHAFT AND RELATID DPRODUCTS ' L

AFPLICAETLITY AND DEFIMITIONS .-

1.0 ipplicability of this part. -
1.1 Defipitiohs,. , - - - ,,
1.2' Type design. .

- TYPE CERTIFICATES

Apnlication, o

Products for which issued,
Requirements for issuance.

Location of manufacturing faeilities.
Type design changss, :
Transfzrabililya

Inspection.

Duration,

Display.

Privileges.,

Statement of conformity.

&

O e e
el el ol ol =

FRODUGTION CERTIFICATES

1.30 Application.

1le31 Prodact for which issued,

1,32 FReguirements for issucnce,

1.33 Location of manufacturing facilitles,
1.3, wuality echtrel, 0

1.35 Stutement of conforimity.

1.36 Data required — prime mapufacturer.
1.37 Datz required — subsidiary manufacturer,
1,38 ¥odification of required data,

1.39 lultiple products.

1.40 PFProduction limitation record.

1.4l Modification of the production limisation record.
1l.42 Transferability.

luAB Duration,

l.44 Display,



1.60
1.61
1.62
1.63
1.64
1.65
1.66

1.6?
1,68
1.69

L. 70
1.7L
1,72

1.73
L.74
L.75
1,76

1'80
l. 91
1,82
1.83
1.84
1,85
1.26
1.87
1.88
1.89

—_ 8 — .
ATRCRAFT AND PRODUCT IDENTIFICATION
Identifiecation,
~TX ORTHINESS CERTIFICATES
applicztion,

airerzft cctegories for which airworthiness certificates are issued,
sLenazent or modificztion.

Transferability,
Luraticn,
Display.

sirworthiness certificztes for normal, utility, acrobatic, and
transzort categories,

Airworthiness certifieztes - requirement for issuance.
sirsorthiness certifiestes for restricted category aircraft,
alrsoritiness certifiectes for restricted czlegory airerafi — re-
Quirems=rts for issornce,

bulispie zimiorthiness certificaetion.,

alracrthiness certifieate for limited category airerzft.
sirvorthiness certifieste for limited category aircraft — requirements
for reissuince, E
Exncerirental certilicates.

Ixcerimentzl certificates — requirements for issuznce.

Srzecini flight permits,

Specicl flight rermits — requirements for issuance.

ATECRAFT BaTIONALITY AND REGISTRATION HanX

Gener-i,

Displsy of identification marks,

Locztion of identific:ztion merks.

Veasuremente of identification marks.

Color,

aIffixation,

Design.

laintensnee.

Idertificetion marks for nonconventional aireraft.
Identificction marks for exgort dircraft,



aFPLICAETLITY aND DEFINITIONS

1.0 applicability of this part, Tais part'establishes administrative

reguiréments for the issuance of type, prcduction, and airworthiness certifi-
cates and for the identification and marking of aircraft and relazted prod-
uctse

l.1 Definltions.

(a)}) As used in this part, terms shall be defined as followss

(1) administrator. The adwinistrator means the administrator

of Cividl peronantics,

{2) airer-ft, an aircraft meens any contrivence now known

or hereafter invented, used, or designed for mavigation of or {light in the
1/ o
air.

(2) Aaircrzft enzine., an aireraft cngine means an engine

used, or intended to be used, for propulsion of airerait and incluﬁeslall
paris, appurtenznces, and scccssories thereof other than brapellers. h/
(4) aprliances. Applieapces mean instruments, eguipment,
apparatus, parts, appurtenances, or accessories, of Whatever deseription,
dhich are usged, or afe canable_of heing or intended to be used, in the
navigation, operction, or control of zircrzft im flight (including para-—
chutes and including communication ecuipment and eny other mechanism or
mechanisms installed in or attached to aireryft during flight), and whijp

are not & part or parts of alreraft, aircraft engines, or propellers.

(5) authorized reprosentative of the administratér,. sn

authorized representutive of the administrator mesns any employee of the-
Civil neronautics adminisirztion or any private person, authorized by the -
administrator to perform any of the duties delegated to the administrator

by the provisions of this part.

d;é as defined in Secticn 1 of the §ivil aeronautics act of 1938, as
smenaed, :
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(6) Person, Ferson means sny individual, firm, copartner-
ship, corrorztion, company, issociazticn, joint—stock association, or body
rpolitics ~nd includes zny trucitee, receiver, assignee, or other similar

x/

representative thereof,

(7) Erime manufacturer. & prime manufacturer means the

person whe initiated the cesign and construction of the rroduet zand who
applied for the type certifieate, or any person to wmhom & current right to
reproduce the product has bsen trznsferred,
{8) Prccduct, The term preduct, 2s used in this part means:
(1) »n zirveraft,
(ii} an zireraft cngine,
(iii) a prépeller, or
(iv) =sny eprlisnce specified in the Civil air Regula—
ticns =25 elizible for = type certificate,
{9) FroEail- . A pfcpeller includes 21l parts, apurte-
nances, =nd accessories thereof, Y

(10) Subsidizry menufacturer, . subsidiary manufacturer

mearg the persen who contrzcted with the prime manufacturer tc produce and
tc suprly to the prime maruficturer mejor assemblics wn? e>mpcnents which
are manuf-ctured in c:nfcfmity wiith the prime mznufacturer!s arrroved
drawings wnc cat: for ths fabrieaticn of the preduct.

(11) United States., Unitcd States means thc several States,

the District cf Colurbiz, znd thc several Territories an? posscéssions of the

United St=tes, ingluding the Territorial waters and the overlying 2ir space
thereoia‘; '

1/ =as defineZ in Scction 1 of the Civil .eronautics att of 1938, as

amencad,



...llm

1,2 Type desizn. The bype design shull consist of such test reports

ané computations as are necessary to camenstrate that the procduct cémplies
with the pertinent airworthiness r@quircmenjs, sach drawlngs and specLH.
ficaticns ag are necegsary to disclose the configuration of the frodﬁct
ang -all <esign features covered in the rertinent airworthiness requiremenﬁé;
sufficient information on mﬁterial; and prccesses to define. the stréngth
of the structure, and suffibieﬁﬁ other data to nermit the éifworthinésslof
subseduert products of the'samé typé io be determined by ccmparison"wifh'
the typc dosign,

TYPE CERTIFICATES

1,10 application; * any perscn, whether or not a citizen of the United

States, may apply for the issuance of 2 type certificate., The applicétidn
for a type certificate for a specified product shall be mads upon a‘fbrm'

presceribed and furnishzd by the acministrator.,

1.11 Procucts for which issued. a type certificats may be issued for
an aireraft, aircraft engine, propeller, or uny appliance for which certifi-
caticn is provided clscwheres in the Civil adr Regulzticns..

1.12 Requirements for issusnes, 4 type cortifieate £or s product

shall be issued when:

{(z) The apnlicent has submitted such cescriptive data, test
reprorts, and other information required by the rertinent airworthiness
regulations fer the type design, and

(b} Upen examination of the tyre desigi and the completion of all
tests and inspoctions, the aiministrator finds that the tyre desizn meebs

the requirements of the arplieable Civil air Regulaticns.
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1.13 Leoeati~n of manufacturine figilities, Wo typeé certificate for

a procuct shz]li be issued if the maaufacturing facilities therefor are
Yoeated cutsile the United Stetas, unleas where facililies are lcezted
sutside the Unite” States the administrator finds that no undue burden on
the Government is crezted in wfmiristering applieoble retwniraments of the
act or regulztiins issuc? thercunder,

1.1. Tyre restan chanpes, Changes in the type desiyn shall be nade

ip acccriance with the rules established in the rart of the Civil .ir
Regulsticns under rhich the type certific:te was issued,

1.15 Transfer-bilit~, . type certificate may be transferred cr made

available to third yersoms by licensing ecrementsy Provided, That the
graatoer sh:11 immeiistely notify the administrater in writing of any

transfer, licensing =zgreorent, -r terminzti.n thereof: Lnod rrovidled further,

That the rrovisicns of § 1,13 are complicd with,

1,16 Insvection., & rerresentative c¢f the administrator shill be

permitie? to rake such inspectiins-as may be necessary to Jetermine indtial
a2nd continued e~zrlisnce with the resuiresents of this pert,

1.17 Duraticn. & tyre curtifiecats sholl remein in effect until sur-

rencerel, susconder, roeviked, or a termdnatiin 2ite is ctherwise estoblished
by the Bourd,

1.18 Disluz. Tyoo cortificstes shall be mode aviilsbls for oxani-

n2ti~n by an suthriza? ropresentstive ~f the Bewr?d cr of the aminietroter.

1.19 Privilsses. The holler of a2 ty. e certificate or license may

o

prefuce duplicnies of zny -r>uct For which a type certificate has been

issue. .
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1,20 Statement of conformity. The holder of & type certificabe only
or cf.a currcnt right to the benefits of & type certificcte cnly under a
licensing afrangement, upon the initisl transfer by him of the cwnership
of eny praduct manufactured under such type certifiecate or upcn arplication
for origiu&i igsuance ¢f an airworthiness certificate for an airerafi,
shall furnish te an suthorized represéntative of the sdministrator a
statement cf conformity for such produet on a form prescribed by the
administrator. Por aireraft menufactured under a tyre certificute only,
there sh:11l be included a statement that the aireraft referred to has been
flight checked. &hen z production ecertificate is held in additisn o the
type eertificate, the rrovisions of § 1.35 shall azply. The administrator.
may ccnsider military scceptance in lieu of a stztement of confomity for -
& precuct which has been menufuctured for the military service.

IRCDUCTION CERTIFIC.TES

1,30 arplicaticn. any nersin, whether or not 2 eitizen cf the United

States; may appiy for the issuance of & rroduction certificate. The ap-
plicaticn for a producticn certificate shall be xade wgon a form prescribed
and furnished by the administrater,

1.31 Product for which issue?, a rrodudtion certificate shull be

issued cnly for products for which z tyne certificats is currently ia effect.
The arplicent shall h:zld & currently effective tyoe cortificate for the
pr-duct tc be memufzetured or shall held a current right to the bensfits of
such certificate under a licensing agreenent,

1.32 Reouirerments for issuance. & yporson shall be issued a production

certifiezte when the administrotor finds, after examination cf the suprort—-
ing fdata and after ins:echi-n of the craenizaticn and production feocilities,

that the applicant complies with the requirements of 88 1,33 through l.37.
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1.33 Loc:zti-n of merufacturine facilitics. No producticn certifieste

for & prodect shall be issued if ths maﬁufacturing facilities theref:r afe
located cutside the United Stites, unless whers facilities are located |
tutside the United States the administrater finds that no undue burden con
the Government is created in adninistering arplicetle renuiremonts of thé
act or rejulntiqrg jssne? thorsonder.

l.34 Quelity comtrcl. The applicant shall show that he is adequately

prepared te mznufacture znd control the quality of any produet for which he
requests rrecuevion esrtificaticn, so that each article shzlil conform with'
the desizgn rovisirns of the perbinent type certificate,

1.35 Stestement of cenforcity. It sh2ll nct be necessary for the

holrer - a croducti-n certificzie ©o furnich z separate statement of
confsrpdty for eéack of the nrolucts produesd,

1.3% Dzts requirel — prine mamufacturer. The applicsnt shall submit

the frilowing latas

(=} A Zescription of the ranpufacturing layout and production
flow,

{b) - listing 2nd Zlescripticn of any special precesses reguired
by the nroduct o rrcfuets o be cemafactured,

(¢} o descripti-n of the cstablisﬁed auslity—eontrel creon-
izeticn, its functi-ns and respronsibilities, including an craanizational
chart showing th: Lines of zatbority for guality e-ntreol and,inspecti;n
responsibility,

{(2) If the a;pliestion is for'thsz manufacture of an aircraft, a
deserirticn ~f the flight test precedures established by the mwnufacturer

for the testing <f producti-n zireraft znd a copy of the f1ishi test check
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list %0 be used, and for other products a Ceseripticn of such bests
established by the manufacturer as may be apprcpriate for the product, and
(e} 4 list, by neme and address, of agy subsidisry manuface

turers., {Sce 8 1.37.)

1,37 Data recuired — subsidiary manufactyrer, ithere found necessary

— =t

by the adninistretcer, 2 subsiliary menufacturer shall submit thc data
preseribed by peregraphs (2), (b), and (¢} cf & l.36.

1,38 ibdificaticn cof reguired data, The holder of a producticn cer—

tificatc shall izmediately nctify the acministrator in writing of any
chenges effocting the dsta recuired by § 1,36 which may 2ltsr the confermity
or quality contr~l cf the vr-cduct being mamufectured,

1.39 Multiple crodugks. The acdministrator may authorize rore than

one type certificated product to be mapufuctured under the Lerms of one
preducticn certificate provided that the products have similar production

characteristics.

1440 Production limitation record, & production limitetion.recqrd

shall be issuwerd ss part of a produetlion cortificate, The record shall list
the tyre certificale =of every broduct which the appliecant is autherized to
mznpufacture under the terms of a preducticn certificate., Jhere different
nodels of a basic type approved under the same type cartificote nunber
require different fabricaticn methods and processes, the administrator may
list the model lesignation of the produst for which autherization is given,
-as .well as the type certificate number, on the production limitation record,

1.4l Modification of the production limitstion rgcord,.. The holder of

a production certificate desiring the addition of a type certificate and/for

model to the production certificate shall submit an application therefor on
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a forn and in a manmer prescribed bty the administrator. The applicant
shall comply with the applicable reguirements of S8 1.32 through 1.36 and
1,38,

1.2 Transferability. A production certificate shall not be transe-

ferrad.

1.43 Durstion, 4 production ecertificate shall remain in effect

until surrendered, suspended, revoked, or a termination date is otherwise
established bty the Board, or the location of the manufacturing facility
is chenged.

1,44 Digplaz, A production certificate shall ke prominently dis—

rlayed in the main office of the factory.

AIPCRAFT AND FRODUCT IDINTIFICATION

"{a) Each product manufactursd under the terns of a type or.
producticn certificate shall display psrmanently such data as may be re~
quired to show its identity. The data shall include such of the following
items as the admiristrator finds appropriate:

(1) :ianufacturer!s name,

(2) ¥odel designation,

(3} tanufactorer's serial number (if article is nunbered
serially), otherwise the dats of manufacture, except that articles subjecf
to deterioration zs a result of aging (parachutes, parachute flares, etc.)
shall becr the date of menufacture in oddition Lo the serisl number, if
anys

(4) Type certificate number,

(5) Froduction certificate numbsr,

(6) Capacity or rating.
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ATRSTORTHINESS CHRTIFICATES

1.60 application, Any U. S. Citizen may apply for issuance of an

airworthinesé certificote for an aircraft provided he is the registered
tmer of the aireraft or his agent. The application fer an airworthiness
certificate shzll be made upon a form prescribed and furnished by the
Administrator,

1.6l Adreraft categories for which airworthiness certificates are

issued, Alrworthiress certificates are issued for aircraft whose type
design has been certificated under the normszl, utility, acrobestie, or
transport cotegories, for aireraft of the restricted ecztegory, =nd for
sirplus iilitary aircraft in the limited category. In addition, experi-
mental certificates and spceizl flight permits are issued.

1,62 amencdment or modification. An airworthinsss certificate may be

amended or modified only upon application to ths Administrator.

1,67 Transforability. -an dirworthiness certificate shall be trans—

Ferrcd with the aircraft.

1.64 Durstiens The duration of an alrdorthiness certificate shall
be in accordencs with the provisions of-ﬁafagraéhs (a) and (b) which follow:
(2) an airworthiness certificit& shzll remain in effect for one
gear from the date of issusnce unless it ié surrcndered, suspended, revoked,
or = terminaticn date is otherwise establiéhed-by the Poard; or, in the
case of an experiment=l alrwerthiness certificate, a lesser period is
éstablished by the administrator, |
{(b) A curfently valid airworthiness cortifiezte may be auto—
matieally roenewed when the airerzft is maintaiﬁod under a continuous maine
tenance system appreved by the administrator, or reissued wpon completion

of the anfival inspection elsewhere reouired in the Givil Alr Regulations,
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1.65 Display, An airworthiness certificate shall be carried in the
aircraft at all times, and shall be displayed as prescribed by the Admin-
istrstor.

1.h6 airworthiness certificates for normal, utility, acrob.tic, and

trznstort cotezories, Alveraft certificated in the normz), vtility,

acrob_tiec, a2ng trapsrort categories mey be used for the currizze of rersons
and crorerty for ccmrensation or hire,

1.67 Alrworthiness certificate — reguirement for issusince. The Te—

guirements for the issuzice of an airworthiness certificcte are stated in
reragrarhs (z2) and (b) which follows

2) sirerafi mcnufzctured under a production certificcte. An

Cane

arplicant for the original issusnce of an z2irworthiness certific:te for an
aircraft, whose typs designrw:s certifizzted in categories other thon the
Iimited ::tegory, mumafsctured under the terms of a wreoduction certific;te
may be issued such certificuie without further showing. The Administr;tor

may inspect the cirerzft to see if it conforms to the tyre design,

(») adrcr=ft monufactured under type certificafc only. an

zoplicont for the originnl issuznce of an airworthiness certificate for an
aireruft, whess type desipn wus certificited in enterorics other than the
ligitod ectegory, mnufsctured under the terms of o tyre certificite only .
shell be issusd such certific#te upon presertation of » st-tement of
conformity for such 2ireraft issucd by the minufacturer when, upon insmec—
tien of the aiverafi, the Adfinistrafor‘finds that the sircraft conforms
to ths tyre dosicn, and is in = cord*tion for safe opcration,

1,62 girworthin:ss certificates for restricted cutegory aircrift. air-

cruft certiflicated in the restricted'c;fegory may not be used for the
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carriage of persons for compensation or hire. For purposes of this
section, crop dusting, seeding, and other similer specialized operations
are not ccnsidered as the carriage of persons or carge for compensation
or hire. Other special limitztions for such aircraft are presecribed under
the provisions of Part 8.

1,69 adrworthiness certificates for restricted cztegory aireraft -

recuirements fcr issuance. The requirements for issuznce of an airwor—

thiness certificate for an airceraft in the restricted category are as
statcd in paragrerhs (a) and (b) which follows

(z) Aircrsft manufactured under a procuction certificate or

type certificate only, An applicant for the original issuance »f zn air-

werthiness certificate for an aireraft in the restricted category, type
certificated under the provisicns of § 8,10 (a) (1), shall comply with the
. approprizte previsicns of § 1.67.

(b). Other aireraft. An applicznt for the issuance of an air-

worthiness ccrtificnte for ezirersft of the restricted eategory cther than
. those referred tc in peragrpsh (2), such 2s surplus militzry aireraft and
mpdifiedqﬁyilaircraft, mey be issucd such certifiecste whon he demonstrates
compliance with the following provisionse

_ (1) The sircraft hes been type certificated under the
provisions of § 8,10 (s) (2), cr modified uader the provisicns of £ 2.10 (b)
of the Civil air Regulztionsg _

| (2) . The aircraft has been inspected by the administrator
and found by him tc be in a gocd state of preservetion and reépair znd in
ceondition for safe cperationy and -

(3) The sdministrator has rrescribed operating limitations

in aceccrdance with Part 8,.
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L.70 Multiple ajrworthiness certifiecaticon. w¥ultiple airworthiness

csrtificaticn shall enf-orm tc the provisions ~f puragraphs (a) and (b}
which folicu,

(2) arn 2irerafi shall be issucd an airwerthiness écrtificate
in the restricted category and in any one or more of the other ;irwor—
thiress cztegories rrescribed by the Civil air Regulctiens, if the ap-
plicant shews compliance with the requirements for eich categery when the
aireraft is in the configuration for that categery and if the aireraft can
be convertel from one eategory to ancther by remsval cor additicn of equip-
ment by sim;le mechaniecl weans,

(t) any 2irercfi certificcter in thoe restricted un? eny other
cztegory shell be inspecte and approved by on authirized representative
of the adninisirater, or by a certificeote mechanic with an appropriate
airframe rating, tc determine airwarthiness ezeh time the aireraft is |
canvericd frcm the restricted eategery to anather category for the carriage
of paésengers for compensati-n cr hire, unless the afministriotor finds
this unneccsstiry for safely in a particulnr conge,

1.7t airdorthiness certificate for limited citegrry airersft.  alr

worthiness certificrtes were issued for surplus military zireraft of the
limite? category pricr t¢ august 31, 1948, un‘er the previsions of Fart 9.
aircraft in the lizited cetegrry may nct be used for the carriage of porsens

cr property for compensstion cor hire,

-

1.72 _hirwcrthigeS§_9ertific3tc for limited ectegory aireraft .-
. * M - -
for an aireraft
guirepenbs for reissuzade. an applicant for an airwcrthiness certificste /

L]

in the limite? eztegory shzll show thet the zireraft has been previously

issue? & 1imited azirworthiness certificate which had been surrendered or
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has expired, and that the zireraft complies fully with the recuirements
of Fart 9 of the Civil air Regulatioms,

1.73 Ixperimentol certificotes., IExperimental certificatss are

issued for arsteur-built airer:ft and fcr eireraft which ore to be used

for cxpericent, for exhibition, for air racing, and to show complisnce with
Civil air Regulations for the issusnce of tyrpe certificatss and reloted
pUrpnses.

l.7. BExperirental certificetes — reruirements f2r issuance. The re—

quirements for the issuznce of experimentsl certificates are ag stated in
paragraphs {z) ani (b) which fvllow,
(2) In aprlying for an experimental certificate the applicant
shall submit:
| (1} & stztement in a form sacd manner preseribed by the
AlCzinistrater setting ferth the purpose for which the aireraft is te be
ugsel,

(2) Sufficient 2ats, such as chctographs, to identify the
airersft, and,

(3) Upun inspecticn of the zireraft, any pertinent in—
fcrﬁatian fgund neeessary by the Administrotor b safeguerd the general
puglic‘

(b} approprizte opercting restricticns fur the use of such air-
craft shall be prescribed by the adminjistrator.

(1) Experimental aireraft shall not be userl for the
carrizge cf persang or preperty for eompenssticn cr hire,

1,75 BSpecilsl flicht permits. a special flight pernit may be lssued

for an aireraft which may nct currently meet applicable airworthiness



requirerents, tut which is capable of safe flight, for the purpcse of
rercit¥ing the ireraft tc be flown Lo a‘base where repairs cr alterations
are tc te male or ©c perzit the delivery or export of the zireraft.

1.76 Srecizl f13i:ht permils — retuirements for issuance, The re—

cuirecents for Lthe issuance. of speeial flight permits are ss stated in
- parzgrorhs (&) an? (o) which folles.
(2) dhere found necsssery by the atministrator, en applicant
for 2 special flight percit shall submit a statement in 2 form arproved
. by the administratcr inlie2ting the purpsse of the flisght, the prepesed
itirsrery, the <durttiin of Lnthorization roqueste®, the perscns tc ke on
bearl the aireraft, the particulars, .if eny, in whick the circraft es
not crmily fully dth the arpiicable airwerthiness recuirements, and the
restriciicns, if any, ‘ecmed nceessary for safe coperation of the sirercit,
(t) Tae aimimistreter shnll acecwmplish, or shzll re~uire the

applicant t. zcencolish, such azrrogriate inspectiins -r tests s the

b

atministrator nay T zem necessary the intecrest of safety.

{e) sthins in the foreguing paragrachs sh:ll prevent the
issusnes to an air eirrier ty the afministrator of a2 general authorization
tc ecnduct ferry flights for speeifiel purpnses 3 abdve proviled, uncer
such tsrms and ennlitions &5 rey from time b0 tice be rreseribed by the
atministretor. :

ATEGRATYE NATIONALITY AaND RIGISTRATION MaRKS -

1,820 Generzl. The ifentifiestirn of ezch sirersft shzll be merksd,

an! the merkirzs sh:ll be ddsploved as petunifel in 8% 1,81 through 1,87,

No “esign, c=rk, or srmte 1 which medifies or confusezs the ifentificaticn
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marks shall be placed on an aircraft, except with the approval of the

A'ministrator.

1,81 Display of itentificetion marks. Icentificaticn merks shall

be ¢isplayed in accordance with the following provieicns:

{a) aircraft registersd for the first time aftcr Decerber 31,
1948, shell “isploy icentification marls consiéting of the Homan caplbal
letter. "IM, denoting United States registrzticn, follovied by the regis—
tration nurber, Other aircraft which display iéentification mz¥ks con—
tainirgz an airworthiness symbcl MQW, MRR, NYU, or WLY and which are
eperated sclely within the eontinental limits of the Unitel Stztes may
display such idcntilieaticn mérks urtil the first time such airersaft are
rocoverer ur refinished t. an extent necessitatinzg the veappliestin of
the identificeti n merk. Therezftor, sﬁch aircréft, aﬁd after Docember 31,
1950, all aircraft -f Unitel States registry operated -utsi'e .f the
esntinental limits of the Uaited States, shall rdisplay identification
rerks ¢ nsisting of the Roman capital letter n, dénﬁting United States
registraticn, f1lowesd by the’regisfrativn number, |

(k) When an i’entifieation mark ineluding cnly the Homan
capital letter MM znd tho repistraticn number is ubilized, limited and
restrictes categury aircrzft and experimental aircraft shall display the
words Mlimited," "restricted,® or "exﬁerimental," respectively, ncar each
entrance to the cobin cr coekpit of the aif‘cra-ft. These markinzs shall he
in letbers n-t less than 2 inches nor m-re than 6 inches in height.

1.82 lLocatisn of identification marks, Tdentification marks shall be

loezted in aceordance with parsgrephsa (&) thrbugh (e) of this sectirona
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(2) Fixed—wing eircrefi. The following shall be applicable
te fixed—ring airerafi.

{1) 4inz surfaces. Identification marks shall te

disrlayed cn the right half of the upper surface and the left half cf the
lcwer surface .f the ring structure. A4s far as possitle, the marks shall
be lceated an ecual distance from the leading and trailing edges ~f the

wings 1ne ter °f the marks shz11l be toward the leading edge cf the wing.

(2) Vertical tail surfaces, Identificeti:n marks shall

be fAisplayed vn the urper h2lf ~f the vertical tail surfzce. They shall
be <isplaye? cn bt.oth siles of a single tail surface and on the outer sides
of multitzil surfaces, They may be placed either heorizontzlly cr s
vertically.

(3) PFuselaze surfaces. Identificaticn marks shall be

displeyet on the fusel:ze when the zirersft, s a result of design, (nes
mot hive a vertical tzil surfaces The marks shall be located op euch side
of the top hzlf =f the fusel=ge, just forward of the leading e?zc of the
herizontsl tz21l1 surf:cce. They may ve placed eithcer herizentilly cor
verticalily. _

(vt} Robereraft. The following reduirements shall be aéglicablp
to rctoreraeft.

(1) EBettom fuselaze surfaces. Ientificaticn marks shall

be ddsplayed <n the hottom surface of the fuselage or cabtin, The top of
the marks ghzl]l be toward the left side f the fuselape,

(2) Sile fusglace surfnces. Identificati.n marks shall be

displzyed below the winlew lines anl 2s near the coekpit as possible,
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(c) airghips, The £5llowing recuirementc shall be applicelle

e zirships.

£

(i\ Eorimoptal statilizer surfaces. Irdentific.tion zarks
shaill be Zisplayed on the upper sunrface of the right hordzontal stebilizer
ard on the under surface of the left horirontal sbabilizer, The tep of
the sarks shidl bo toward the leading edge of the stabilizer. The merks
shall be plzced horizontally,

(2) Vertical stabilizer surfeces. Identificition marks

ghall be Zigplayed on each side of the botlom helf of the vertieal
¢t=bilizer. The merks shall be placed herizontally.

{2} &Srherie:l kallocns. Identificaticn marks for sotherdcal

Ezlloons shall ke “isrlayed cn twe plzces Ziametrically opnosite, znd
shall bTe lrentod nezr the sexdmam hordizontal elrcanfersnce of the ballosn,

(e} Monspherical ballosns, Identific:ticn marks for non-

spherical b:llowns shell be cisplayed on each side, They sh=ll be lceated
e i 't,h.;n N wim . seetl s o~ "‘bn L-.gll I reg oF .l'-_r Ay - t]:*

ey s maximum cress secticn of the balloon, inmediztelyr above either
the rigins bund or the peoints of attzchment f the basket or catin sus—

pensizn cubles

1.87 Hessurcuonts of icdoptification marks. The measuroments of

=

identificition marks shall ecnform ¢ the prowlsions of rarzgraphs (a)

through () of this sectiom,

{&) Fixelwing aireraft. The following requirsments shall be

applicable to fixed-wing alrcrait.

(1) Hing surf:ces, The height of the identification marks

on the wings shall te ab leas@ 20 inches.

(2) Fuselase and vertieel tuil surfaces, Icentification
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morks shell be such 2s to lecve at least o mergin of 2 inches zleong eich
edge -f the surfzce, Jithin these stipulaticns, the marks shall te as
larse as practicébls, excert that this rule sholl nct be interpreted as
recuiring the use of marks excze’ins 6 inches in heizht or serrittins the
use cf marks smaller than 2 inches in height. The letters end numbers of
each separste gronr of ifentificaticn marks shall te of ecusl heirsht.

(E) Rctoreraft, The following requirements shall be applicarle
to rctcreraft.

(1) Fuselzge or catin boticm surfazces., Identificctizn marks

ghall be at le.st 4/5 as hish 2s the fuselige is wide, bub nsed not te more
then 2C inches Fish,

(2) Fusalaze or catin sifde surfoces. Tientificeztion nmarks

shall conf o to recuirerents stipulote” in sutporagraph (2) {2) of this
secticn.

{¢) Li-hterdban-cir vireraft., The following recuirements shall

te amclic tie to 1ihtzr—then—<ir aircr-fi.
(1) ©On ozch eirship, srhericnl balloon, or nonspheriesl’
ballsen identific:ticn marks shzll be at least 20 inches hish,

(2) all zirerzft., The fcllowing recuirements sh2ll be aprli—

czile & 211 zircrait.

(1) iiZth. Identifieatin~n marks shall ke 2/3 as wile as
they are high with the exceytirn ﬁf nurter 1" which shall te 1/6 as‘wiée
as it is hivh,

{2} Thickness., Identification marks shall be formed by

soli? lines of = thickness egual to 1/6 of the character height.
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(3) Srzcinz, The space Letween the icdentificztion
nuters and letters shzll be nit less than 1/L cf the character width.
1.84 Cclor. On eachk aircraft, idertificztir~n rarks shall ccntrast

in coler with the background.

1,85 affiyation., On cach airerafi, ideatifieation marks shall be

painted or sholl he affixed by any other mezns 1nuurﬁno s similar desree
of permanence and lesibility, except that airerzfit intenled for immediate
delivery to a fereign purcheser may Jisplay icentificstiqon merks of =
.readily remcvable material,

;;lgg Degign. On each aircreft, identifiecabtiosn marks shall hove no
ernamentation,

1.37 ¥ainterance, On each airerzft, ilentification marks shsll be

kept clean zng legible at =11 times.

1.88 Trentification marks for nonconventisnal aircraft. The identi-

fieation merking ruies rrescribed in 88 1.81 thriugh 1,87 2ré intended %o
srply te eonventicnil aircraft as they are kncwn tofay. - “hen sireraft are
develored which 2c nct ccaform to the zenersl eonfi.ursticn of present-day
aireraft, a rrceedure fur identifieation mavking will be rrescribed by the
sidministrater, .

1,69 Identificeztion rerks for exrort aireraft, an sireraft nanu=

factured in the United States for delivery outsi?e the Unitsd States cr its
ressessicns may disrlay such identification merks as are required by the
State of registry of the aireraft. Such airerzft shall te cperated cnly
for the purpose of test and Jexrnstration flights for a limited period of

time cr while in necessary trasnit to the purchaser,
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FROEOSED RULES — FuRT 3

It is prorosed to ezend Fart 3,effective Januvary 1, 1951,
as follows:

1, By zmending the title thersof to read 2z follows: Fart 3 — pire-
prine girworthiness — Normel, Utiliiy, and acrobstic (zategories.

2, By amending § 3.19 to read as follows:

3.19 Flight tests.

{&) after proof of compliance with the structural recuirements
contzined in this part, and upen completion of =11 necessary inspection and
testing on the ground,. cnd proof of conformity of the cirplenc with the
type design, -nd upon receipt from the applicant of a rsvort of flight tosts
conducted by him, there sh2ll be conducted such official flight tests as
the administrator finds necessary to determine complionce with €8 3,61
through 3.780.

(b} after the conelusion of the flight tests prescribed in
parzgrarh (2) of this section such sdditionsl fiight tests shzll be con—
ducted, on zirplanes heving ¢ madimnm certificated tzlie—off welght of more
than £€,000 pounds, =s th: sdministrator finds nceesszry to sscertain shether
there is reasonabls assur:nec that the airplazne, its componeﬁts, znd equip-
ment 2re relizhle =nd function properly. The extent of such additional
flight tests sh2ll depend uvon the complexity of the azirplane, the number
end n2ture of ncw design featurcs, an&—the record of praviou; tests und
exper%ence for th2 rarticul-r iirﬁlané:modéi, its éomponunts, and ecuipment.
if ;racticable, the flight tosts pcrforméd for the purcose of ascertaining
the rsliability and rrogser functioning shall be conductcd on the some air—
rlanc which wis used in flight tests to show compliznee with 88 3.61

through 3,780,
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3« by adding a new § 3,80 to read as follows:

3,80 alternate perfopmapceurecuiréments, As sef fo;th;in tﬁe fol~
lowing scctions the provisions of_§§‘3,84, 3;85}'3.85;:Qnd 39112 (;}{2}(ii)
“shall not‘bc applic;ble to iirplunes having a maximhm'CEftifiéited toke-of f
:wéight of 6,000 lbs or less., In lien thereof, such'airplﬁnes‘shdli comply

with the provisions of 88 Z.843, 3.852, 3,87, 2nd 3,112 (c)

4. Dy adding 2 new 8 3.84a to resd as follows:

3.248  Toke—off reaujrements ~ aireraft of 6,000 lbs or less. alr-

Planes having 2 qu1mum CETthlCLtcd teke—off wq1ght of £,000 lbs ov less

shall uomulv w1th uhe provlsions of this Sec+1on.

(2) Teil wheel type. The elevator control at 0,8 Vsl sha ll be

sufficient to maintain an airpline attituds which will permit holaanE tne
. &

cirplane on the runway until a fL tke—cff sp=mcd is uttmlnbd.

(b) ‘Hose wheel tvpe., The clevutor control sholl be sufficiont

to raise the nose vhoel elezr of the bike-off surfzce at a speed ecusl to

(cj .Ehe chgractéristics prescribed in paragraphs (aj armd (b) ef
this szction sh.ll be demenstrated with: |

(1) Take-off power,

(2) HMost unfavorable waight,

(3) Most uﬁfavprablelc.g, position,

(d) "It shzll be demonstrutod that the airplane will take off
safely without rcauiring on exceptionnl degree of piloting skill, |
5._ By adding a neﬁ g 3,852 to rezd as follows:

3,853 *Glimk requirements — aireraft of 6,000 1bs or less. Airpl#nes

having = maximar certificated take-off weight of 6,600 lbs or less shall
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cocmply with the requirersnts of thisrseqticn.

(2): Climb — nermal climb condition, The steady rate of tlimb

at sea level shell'not be less than 10 Vsy or 300 feet per mimute, which—
- aver is the greater, with: |

(1) Tcke-cff power,

{2} Landing gear extended,

{3) ing flaps in take-off pesition,

“{4) Cowl flaps in the-position used in cooling tests

specified in 88 3.581 throwgh 3.596¢.

.(b) Climb — balked landing conditions. The steady rate of climzb

at sea level shall nct be less than 5 Vs, or 200 fect per mimate, whichever
is the greater, with: ‘

£1) Take<cff power,

- (2) lending geazr exfended,

(3) Wing flaps in the ianding position. If rapid retraction
is possible mith safely, Withdug loss of =21titnde 2and withcut reruiring.
sudden chenges of angle of attuck or excepticnal skill on the part of the
pilot, wing flaps may be retracteds -

6, Ey edding a nev & 3.87 to read as fcllows:

3,87 Londing recuiremcnts — airercft of 6,000 1bs or less. ¥For an

airplane having a meximun certificatod toke-cff weight cf 6,000 lbs or less
it shzll be demonstrated that ﬁhé:airplzne can be szfely londed and brought
to> 2 stop without reguiring an excep;ional degrec of piloting skili, und
without .excessive vertical accelcration, tendency to beurice, fiose Bver,

grouné loop, perpeiss, or water losp,
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7. By adding a new § 3,112 (e¢) to read as follows:

3,112 Reauirements. * % #

(¢} For aircraft having a maximum certificated take—off weight

of 4,000 1bs or less, the value specified in subdiviaion (a) (2) (ii) shall
be Le5 Vg o

5 51

8, By amending 8§ 3,120 to read as follows:

3,120 Stalling demonstration,

(1) Stalls shall be demenstrated under two conditicns:
(1) #With power cff, and
(2} iith the power setting not less than thet required to
show complinnce with the provisions of parasraph (a) of B 3.85 or with
those of 8 3.85a, whichever is sppropriste.

(b} 1In cither condition reguirei by paragreph (a) it shall be
pessible, with flaps and landing gear in any position, with center of |
gravity in the positicn least fuvorable for recovery, and with appropriate
airplane weights, tc show compliance with the arplicable requirements of
paragraphs {c¢) through (f).

(¢) For airplines having indspencently controlled rolling and
Circeticnal controls, it shall be pessible to produce and to cerrect roll
by unreversed use cof the rolling ccntrol and te preduce and correct yaw by
unrcversecd use of the directicnal control up until the time the ajirplane
pitches in the maneuver preseribed in paragreph (g) of this-secticn.

(&) TFcr two—contrcl eirplanes having either interconnccted
lateral apd cdirecticnal conirols or fer airplanes heving only cone of thess
controls, it shaull be possible to produce and £o correct roll by unreversed
use of the rolling control without producing excessive yaw up until the
© time the cirplane pitches in the maneuver prescribed in paragrsph (g) of.

this secticn.
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(¢) During the reccvery portion of the stall mspeuver the piteh
shall nct excced 2 valne ~f 307 below level, and the airplane shall not
Agvclop sny wieantrollable rolling or yewing characteristics before the
recsvery i1s zchisved. The 2ltitude lost in the stall mansuaver shzll be
entered in the sirplane flight manual,

(£} = clearj%gstinctive stell warning shdl precede the stalling
of the 2irpline, with the flops and landing gear in any resition, both in
strzight an? turning fiisht., The stall warning shall occur at a speed
excceding thit of stalling by nct less than 5 but not more than 10 miles
per hour,

{(z) Tn “amonstratinz the qualities rennire? by paragraphs (c)
through (£), the crogedure set forth in subparagrzphs (1) and (2) shall be
felloweds

(1) «ith trim conirols afjusted for straizht flight at e
speed cf zrpreximately 1.4 ?51, rufuce speed by mezns of the elevator
canbrol until the spreed 1s steaZly 2t slightly zbeve stalling speed; then

(2) rull elsvoter contrel back 2t & rabe such that the
airplone spect relucticn fwes not execeed 1 mile por hour per second until
2 st2ll is prcduces as evidenced by an uncontrollsble downward pitching
cotion of thz airplzne, or until the control resches the stop. Normal use
of the elevaicr control for recowvery shall be zllcocwed after such pitching
metion has unmistakebly “evsleved,

9, By amenting § 3.124 (2) to read as follows:

3-124 Srimning.

a1} airrlines of 4,000 1bs or less maximum gross

velght sholl recover from 2 ons—turn spin with the ¢ontrcls applied neormally
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for recovery in not meore than % additional turn znd without exgeeding either

> limiting air speed or the limit pcsitive meneuvering load factor for

o
=
(4]

the airplcne, In addition, there shall be nc excessive back pressure either
during the syin or in the recovery. It sholl not be possibie to obtain
uncontrollable spins by means of any possible use of the cnntrols, Com-
rliance with the abtove shall be demonstrated ut any permissible ccmbination
of weight and eenter of gravity positions obtzinable with all or any part
of the designed uséful load, &ll asirplanes in catepgory N, regardless of
weight, shall be placaried zgainst spins cr demcnstrated to be ﬁcharacter—
istiecally incapable of spinning® in which case they shall ke so designated.
(See paragrarh (d) of this section,}

10, By rescinding nsragraph {(a) of § 3.318.

11, By rescin?ingz 8§ 3,319, "Externzl bracing,® and 3.320, "Covering,!

12. By alding a new sentence}at the end of parcgraph {a) of § 3,390
to reac 2s follgowss |

3.390 Seats and berths,

(a) Pesscnser seats =nd berths.

* ¥ % The accelerztiuns prescribed in § 3.386 shall be multiplied by 2
factor of 133 for detercining the strensth of the seat and berth attzachments
ta the structure.

13, By adding a new:sentance at the en? ¢f § 3,291 to recé 2s follows:

3,391 Ssfety kelt or harness provisions.-

% # # The acceleraticns creseribed in § 3,386 shall be multiplied by a
factor of 1.323 for determininz the strength =f the belt anchorages teo the

seat or to the stracture.
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1/, By amendirnzg the first sentence cf § 3:417 to read 2s fcllows:

3417 coeller vibrztions, 1In the czse of propellers with metol

blades or cther hishly stresse? metel cromponents, the marenitude of the
critiez] vibraticn stresses un’er all normal conditicns of cperaticn shall
be determire! by zctual measurerments cor by comparison with similar insbile
laticns for vhich such rezswrenents have been made, i

15, Fy srer?ing & 3,43 ic read as followss

3e431 thultiensine fuel svstem arrancement., The fuel systens of multi-

engine eirpiznes whieh rust curply with the provisions of & 3.85 (b) shall
be erransed Lo pormit crersti-n in at le=st one configurzticn in such a
manner thot the fzilure 2f my cne component will not result in the less
sf eower of more then ¢ne ensine and will oot recwire immediste acticn by
the pilct to rrevent ths loss =f zcower of more thin one ensgine. Unless

other pr.visicne ars mafe in rler it~ comrly with this requirerment, the fuel

system ehill be errznged tc rermit supplyine fuel to ezeh engine thr-ugh 2

w

system cntirely in'erendent of any portion of the system supplying fuel Lo

the other en-ines, OQther multiengiﬁe airplanes sholl also esmply with the

recniracsnt exeert that sersrote fuel tinks neeﬁ n>t be rrovided for esach

ENZine, |
16. Br zzsnling § 3.434 to rea’l as fallows:

3.434 Fusl flew rote for qravity svstems. The fuel flcw rate for

erovity systers (onin and reserve supply) shall be 150 percent °f the
sctual toke—off fuel ecnsurzti-n of the enzine.
17. Py azmenling § 3.438 to read as follows:

3.438 Fuel srsten hot weather operation., adrplanes with suction 1ift

fuel systems cr cther fuel systenm fe tures conducive to vaper formation
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shall be demonstr-ted to be free from vapor lock when using fuel at. a -
temperature of 110°F. under eritical operating conditiens.

18, By amgnding 8 3.442 (a) to resd as follows:

3,442 Fuel tank instullation,
{z) The method of supporting tanks shall not be siuck as to:

concentrate the loadﬁ resulting from the weignt of the fuel in the tanks.
Pads shall be provided to prevent chafing bet tween the tank and its supports,
Materials exployed for padding shall be nonabsorbant or ghall bte trected
tp prevent the absq:ptign of fysls. If flexible tank iiners are emploged,
| they shzll be of an approved type, and they shall be so supperted that the
liner is not required to withstand fluid loads. Interior surfaces of
lcqmpartments for such lipers shall be smooth and free of projections which
éyeraft'to cause wear of the liner, unless provisions are made for the
protection of the liner 2t such points or unless the e¢onstruction of the
liner iﬁself provides such protection. 4 positive pressure shall be
maintsined within the vapor space of all bladder cells under 211l conditions
of operation including ghe mos£ critical conditiqn of low ;ir speed and
rute of descgnt likely to be. encountersd in normal operation.-

_19. By amending peragrapvhs (a) and (b) of § 3.444 to read as follows:

3e444 Fuel tenk sump,

(a) Each tank shall be provided with 2 drainable sum#
having a cnpacitv of not.iess than 0,25 percent of the tunk capacity
or l/&6 gallon, whlchever is the grezter. The sump may bec dispensed
w1th if the fuel svstem is providcd w:th % sediment bowl permitting:
ready ground 1nspecthn. The sediment bowl shall 4¢lso be readily

accessible for drainage. The capacity of the sediment
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charber shall n:t be less than 1 ocunce per exch 20 gail;ns cf the'fuel tank
capacity, | |
(b) If 2 fuel tank swao is provided, the capacity specifiec iﬁ
pararraph {a) shzll be effective wwith the nirmlane in the ngfmfl ground
attitude an? the arrmel level flight attitu’e.
20, Ev zmen’inzg B 3,449 (B) to read as fnllaws;

3:44% TFuel pumc zn’ purp dnstalleticon, # % #%

{(t) Erxsrgeney fuel rumps shall be provided to rermit supnlying

2ll engines with fusgl in case of the failure of any one engiﬁé—drivcn rump,
excert thot if zn ongine fusl injection puwar which has been certific:ted as
an integral part >f the enzine is uséd, an’ emergency rump is nct recuired,
Emergency rumps sh2ll be aviilable fﬁr imrediate use in ease >f the failure
<f zny other rumr. If both the normal pum and emergency rumn srerate con-—
tinucusly, mewns shill be rrovided tﬁ‘indic:tc to the erew whan cither

rump is moliunciicning, o

21, Ey amendinz & 3.553 to real és followss

3.553 TFusl svster drairns. Drains shall be ;rcvided to rermit safe

crainarse ~f the entirs fuel system and sha;l incorpeorete mecns for locking
in the clnse? ~esitime The -revisions for draincge shall he éffeative in
the norm2l ground stiitace, -

22. By smeniing § 34561 tu read as followss

3.561 Qi) system, Ezck ensine shall be rrovided with an incCependent

¢il system copzble of sunpleines the engine with an ample cuantity of oil at
a temreratufc net extceling the maximum which has been estzblishes as safe
for continuous creration, The usable 21l tank capacity shell not be less

than ths "ro’uct of the enlur:qnce of the airrlane under criticzl cperating


http://provid.ee1

-~ 37 -

eonditicns a2nd the maximum oil consumption of the engine under the smme
erneiticns, plus a suitable maréin to assure atecuctce system eireulation
and eocling. In lieu of a raticnal snalysis of airplane range afd oil cone
sumpticn, a fuel-oil ratio of 30:l by wolume shall be considersd acceptzble.

23. By amending § 3,605 (b} to read as follows:

3:605 General, % % ¥

(k) Each engine shzll be provided with at least two separate

air intske scurces, except that in the case of an engine equirped with a
fuel injector only cne air intzke sourceo nced be provided, if the air intaks,
cpening, ©r passane is un&ﬁstructed Ly a sereen, filter, or sther part on
which icc might firm an. su restrict the air flow as to affect adversely
engine ~reruticrn. Irimary cir intakes ray cpen within the ecwling only if
thet rortion of the cewling is isclated from the cnzine accessory section
by-means =f a fire-resisbant dlaphragm or if rrovisicn is made to prevent
the emergence of backfire flzmes. albernste cir intakcs shall be lccated
in a sheltcored prositicn snd shall not open within the cowling unless they
are s¢ lceated that the emergence of buckfire flames will not result in a
hazard;

24, 'By adding & new parazgraph {(d) t: 8 3,606 to read as fbllo%g:'

3:8C6 Inducticn system fe—icin: ap? snbi-dciny provisicng, * # %

s —a

{8) airpl-nes ecuipped with sea level enyines emnloying carbu—
retors which cmbady featurcs tending t. reduce the pegsibility cf ice forw-

msticn shall te grovided with a sheltered source of air warmed at least te

the extent that the evlinder cocling 2ir is warmed,



25. By 23ding a new ‘senténce ab the end of preragraph (2) of 8 3,624

. 3,624 PRire will eonstructicn,’ <

(2) "% % % However, fire-resistont meterial may be used in such
arrlic=ti-ns tn cn-le-en, ing ’ir hnaé'usinﬁ'unsdﬁerchargéd waet sump
enzgines, rrovice? the oeninz thob mey result in case of fire will hot in—
welve a sericus hazgird from the strndroint of fleame propoegation to the
sheltérel side of the fire wall, .

"26. Py =mening § 3.637 to rexd as followss

'3.£37 Powerpisnt fire rrotection., Suiteble means shall be jrovided
t0 shub cfi the flow in all lines cerryin: flammable fluids int. the engine
cempartrent on multienzine airrlones reQuiref t. comply aith the provisicns
eof 8§ 3.85 (b),

2%7. ity arending 8 3.672 to rerd s follews:

3,672 Tuel cusrntity in’iector. Neans shall be rrovided bo inficate

t: the flizht persconel the ~uantity of fuel in each tenk during flisht,
Tonks, the cutlsts 2n? sir sroees of which are interccnnected, may bte con-
sidered as cne t=nk zn? need nct be ~rovided with separate indieators:’
Expose sight g2uzes shzll bo so instudles 2nd puarded as to preclude the
»o85ibility of breaksgze ~r danage,  Sicht gauges which £-re a trap in whieh
water can cxllect z2nd fresze sh-ll be [ravided with mezns &o pefmit drainaze
on the grount,  Fusl qnantity cauges shall bé exlibrated to real zerd Aaring
level f1light when the ~uantity ~f fuel rerniining in the tank is etual to the
unus-tle fuel surrl- as-defined by '§ 3.437. Tuel gzures need nct be provided
for sm.ail auwdliary tanks which zre used ~nly to transfer fuel to ciher

tanks, irovide? the relztive size ¢f the tanks, the rate of fuel transfer,
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and the instructions pertaining tc the use of the tanks are adequate to
guard against overflow and to assume that the crew will receive prompt
werning in case transfer is nct boing achicved as intended.

28. .By amending 8 3.700 to read as followss

3.700 FPosition light svs;em, If a position light system is in—
stalled, it shall be of a type certificated in accordance with Part 15 of
the Civil air Regulations, and shall comply with the pertinent provisions
of that part. . '

29, By amending 8 3,70l to read as foilows:

3.70). Instellation requirements. The following installation re-

quirements apply to single circuit systems and shall be complied with if
L .

this type system is installed.‘

(a) Forward and rear position lishts. Single circuit systems

shall consist of an aviation red light, an aviation green light, and an
aviation white light, The red and the green liéhté shéll be referred to
as forward position lights and shall be so instelled that, vith the aire
plane in normal flying position, the red light is displayed on the left
side and the green light on the right side, each showing unbroken light
between two vertical plances the dihedril angle of which is 110° when
measured to the left and right, re;pectiVGly, of the airplanelfram dead
ahead, These lights shall be spaced laterally as far apart as practicable,
The whitec light shall be referred to as a rear position light and shall be
mounted as far aft as practicable and so installed that unbroken ligﬁt is
directed symmetrically aft in such a manner that the axis of fhe mexd mum

cone of illumination is parallel to the flight path, In addition, the

1/ Installation recuirements for dual circuit position light systems
are contained in Pert 4b of the Civil air Regulations,
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intersection of the two plenss forming dihedral angle A given in Part 15
of the Civil -ir Regulations shall bs vertisal.

{b} Circuit. The forward position lights and the rear white
positicn light shell constitute the singls circuit.

(¢) Position light flagher. If installed,a position light

flasher shall be of a type acceptable to the administrator.

30, By deleting E§ 3,702 and 3,703,

31, By combining 88 3.704 and 5.705 into onc section (3.704) to
read as follows:

3.704 Ridine light.

{=) «%en 2 riding {aonchor) light is reouired for = ssaplans,

fiying bo2t, or amphibiam, it shall be copeble of showing a white light
for at least 2 miles at night under clear stmospheric cenditions.

(b} T-¢ riding light shall be installed to show the maximum
unbroken light practiscble whon the cirplane is moorcd or drifting on the
water. Externally hung lights shall be acceptzble,

32, By amending § 3.715 to rezd 2s follows:

3.715 Scfety belts, Safzty belts shall be of an approved tyre.

33. By adding 2 new sentence st the end of 8§ 3,759 to read as follows:

3.759 Powerrlant instruments. # % % Ranges of engine speed which

ars restricted s 2 result of excessive engine or propeller wvibration shall
be marked with a2 rzd arc,
34, By 2mending § 3,780 (a) to read as follows:

3.7 Ferformanee iniformation.

(2} For zirrlanes with 2 moximum certificated take—off weight
of more than 6,000 1lbs, information rzlative to the items of performance

set forth in subparagraphs (1) through (%) shall be included:



- 41 -

PROFOSED RULES — PaRT Lb
It is proposed to amend Part 4b, effective January 1, 1951, as
followss ' i
" le Ey cmending 8 Ab;éBE to read ns follows:,

. 4b.h32 Fosition light éystcm. The position light system shall be

of .the dual circuit type, shall be certificated in accordance with Fart 15
of the Civil air Regulstions, and shall comply with the provisions of

€ 15.20 (b) of that part. _
2. By renumbering B 4b.623 as § 4b.936 and by adding a new § 4b.633

to read as follows:

4b,633 Installation raqu:{raments.. The installation requirements

of paragraphs (a}ithrouéh (e} aprly to dual circuit svstems.

(2) Forward position lights. Forward pooition lights shall

consist of a red ond green light spzced laterally as far apart as practi--
eable and installed fbrﬁéfd on an airplane in such a.location that, with
the airplane in normel Flying position, the red light is displayed on the
left side end the greén light‘is diéplayed on the right side, each showing
unbroken light between two verticsl planes the cihedrel angle of which is
110° when measured respectively to the left and to the right of the air-
plane from dead ahead,

(b) BRear position lights., Rear position lights shall consist

of 2 red and a white light mounted zs far aft as practicable, loecated in
close proximity to sach other, and instzlled so that unbreoken light is
| directed symmetriczlly aft from each light with the axis cf the maximum
cone of illumination parallel ts the flight path, 1In addition, the in-

tersection of the two planes forming the dihedral angle 4 proseribed in

Part 15 of the Civil air Regulaticns shall be vertical,

[,
o BN
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{c) Fuselage lights. Fuselage lights shall consist of two

white lights instzlled approximately in line with the forward position
lights. .One of these lights shall be meunted on the top of the fuselage,
the other on the bottom, In the case of seaplanes, the losation of the
bottom fuselzge light shzll be subject to specific approvel 6nreach i
dividual type airplane., The top and bottom fuselage lighfs shall show
through aprroximately a2 hemisphere. | N

(d) Circuits. The forward position lights and therr;ar white
pesition light shell be on one of the circuits, while the fuseiage lights
and the rear red positicn light shell be on the other.

. (e) .. Pcsition light flasher. an approved flasher for dual

circuit systems shall be installed. The flasher shall actuate the system
subomaticelly so that the two circuits are energized alternately at an
approve’ frecuency, o switeh shall be provided te disconnecﬁ'the fiashef
from the circuit se that ccntinuous light can be supplied by the forwé}é‘;
pogition lights and the rear white pusition lighty, while the fuselage lighés

and the rear red pesition light are not illuminated,
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PEOFOSED RULES - FART 6

Tt is proposcd to revise Fart 6, effective January 1, 1931, to

read as follows:

T4RT 6 — ROTORCRAFT AIRIRTHINESS

SUBPLRT A — GENFRAL

AFPLICSBILITY «ND DEFINITICNS

0 applicability of this part,
ok Definitions.

CERTIFICATION

6,10 Eligibility for type certificates,

6,11  Incorporation of Yart 6 in the type certificate,

6412  Amendment,

6,13 Type certificate.

6,14 Data required.

6.15 Inspections and tests. _.=»6.16 Flight tests,

"i%.lg wirworthiness, experimental, and production certificates,
1

Approval of materials, parts, processes, and appliances.
CHANGES

6,20 Generszl,

6,21 Classification of changes,
6,22 Approvel of minor changes.
6423 Approval of rmajor changess
6.24  Bervice experience changes.

SUEF4RT B — FLIGHT
GENERAL

6,100 Proof of compiiance,

6.10). eight limitations.

6,102 Center of gravity llmlta*lons.

6,103 Hotor limitations and pitch settings.
6.104 Empty weight,

64,105 Use of ballast.

- PERFCRUANCE

6.110 General.

6.111 Take-off,

6,112 ¢Climb.

6,113 MNinimam operating speed performance.
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6,114 Landing.
FLIGET CHaRnCTERISTICS

6.120 Qeneral,
6,121 Controllability.
6,122 Trime.
6,123 Stability.

GROD AW WaTER H.NULING CHaRACTERISTICS
6,130 General.
6,131 Ground resonance.
6.132 Spray characteristics,

LEISCELLANAOUS _FLIGHT RECUIREMENTS

6,140 TFlutter and vibraticn. .

SUBFsRT C ~ STRIGTURE

GEFERAL

Loads. . _
Strength and deformaticn,
Froof of structure,
Structural and dynamic tests,
Design limitzationse

0\0‘\9\0\0\
48]
BibEb

FLIGHT LOsDS

« 2310 Generzl,

211 Flight load factors,
2712 Maneuvering conditions.
«21.3 Gust conditions.

COMTROL SURFACE XD SYSTEM LOADS

6,220 General,

6,221 auxiliary rotor assemblies

6,222 suxiliary rotor attachaent structure,
64223 Tail roter guard. o

b.224 Stabilizing and control surfaces.
6,225 Primary control systems,

Lati¥ING 10aDS

€.230 landing loads,
6.233 lLevel landing conditions,



64232
6.233
6.234
$.235
6,236
64237
64240
6.245

6,250
5.251

64260

6,300
64301
64302
64303
6304
64305
64306
6,307

). 310
312

64320
6.321
64322
6,323
6.32%4
64325
6,326
6.327

64335
6.336
6.337
6.338
64339
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Nose-up landing condition. .

One-whecl landing condition,

Side load landing conditions.

Prake roll conditionsa

Taxying condition.

Energy absorption for landing conditions
Ski landing conditionsa

Float landing conditions,

Y.IN COMPONENT REGUIREMENTS

o

Main rotor structure
Fuselage, landing gear, and rotor pylon structure.

ENERGENCY LaNDING CONDITIONS

General..
SUBFART B — DESIGN AND CONSTRUCTTON
GENERaL
Scope.
Materials,

Fabrication methodsa.

Standard fastenings.

Protection.

Inspection provisions.

Material strength properties and design. values.
Special factors,

MaIN ROTOR

Main rotor blades — prassura VGntlng and drainage,

Stops.
Rotor and blade balance,

 CONTROL SYSTEES

General.

Control system stops.

Control system locks.

Static tests,

Operation tests,

Control system details.

Spring devicesa.

Autorotation control mechanism.

LaNDING GE.R

Wheols.

Brakes,

Tires,

Skis.

Ski installation.
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64351
6.352
6.353
64354
64355
64356
64357
64358

6,380
64361
64382
6,383
64384

64390
64391

£.400

A
FLOATS

Buoyaney (main floats).
Float strength,

PERSONNEL aND CARGO ACCOMMODATIONS

Pilot compartment — general,
Pilot compartment vision.

Pilot windshield and windows.
Contreols,

Doors.

Sezts and berths.

Cargo and baggage cﬂmpartments-
Emergency exits,

Ventilation,

FIRE TREVENTICN
Generzl.
Cabin interiors.
Cargo and baggage compartments,
Heating systems.
Fire protection of flight controls.
MISCELLANEOUS

Leveling mzrks,
Ballast provisions.

SUBTART E — POWERFLANT INSTALLaTION

GBERAL
Scopc,
Engine type certification,
fngine vibration. _
ROTOR THIVE SYSTEM

Retor drive mechsnism,
Rotor brakes.

Rotor drive and control mechanikm endurance tests. Tt

additional tests,
Shafting eritical speeds,
Shafting joints,.

FUEL SYSTEM

Capacity and feed,

Unusable fuel supply.

Fuel tank censtruction and installation.
Fuel tapk detzils.

Fucl pumps,

Fuel system lines and fittings.



64426
60 }+27
6,428
6-11-29

64440
6.441
Se42
64443
bbbt
64445
6o 44

6.450
6.&51
€.452

64460
64461
6,462
b.463

6,470
6,471
644,72
64473
64474

6.480
6.481
batiB32
6,483

6.484

6,600
8,601
6,602
64603
6.604
6,605
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Valves.

Strainers.

Drains. . _ .
Tuel duantity indicator.

O1L SYSTE

General, o

0il tank construction snd installations
0il lines and fittings.

0il drains.

0il auantity gaupe.

0il tempsrature indication.

0il pressure irdication.

COOLING SYSTEM

General,
Cooling tests.
Coclant systefi.

INDUCTION alD EXHAUST STSTEMS

General.
air induction. '
Induction system de-icing and anti-icing provisions,
Exhaust munifolds _
POWERFLANT CONTROLS »ND AGCESSORIES

Powerplant controls — gensral.
Throttle controls.

Tenition switches.

Mixture controls. _
Powerplant accessories.

FOJERFLANT FIRE PROTECTION -

Genesral.,

Vantilation.

Shut—cff meanse

Fj.r' 2 Wa_L]_ -

Engine cowling and engine compartment covering.

SURPaRT ¥ — E-UIPMENT
GENERAL

Scope.,

Functicnal znd installational recuirements.
Beouired basic ecuipment.

Flight aznd navigational instruments.
Fowerplant instruments.

Miscellaneous equipmehta”




6.610
6.611
Ga6l2
6.613

6,620
6.621
6.622
6.623
6.624
6.625
6,626
6.627
6,628

6,630
6-631
6,632
6.633
6.636

6.640
6.641
64642
6.643
616!}“(’

6.650

6,700

6.710
6.711
6-712
6,713
6,714
0715
6.716
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THSTRUMINTS — TISTaLLATION

Gener=1,

arrangement and visibility cf instrumeit. 1nstallations.
Flight =nd nevigational instruments.

Fowerplant instruments.

ELECTRICAL SYSTRS #ND BISTPUENT

Installaticn.

Batteries,

Generator system,

Mester switch.

taster switch inst:zllation,
frchtective devices.

PFrctective devices installation,.
Electric cables.

Switches.

LIGHTS

Instrument lights.
Landing lights.

Tositivn light sysiem.
Instzllaticn requiremants,
Riding light,

. SKFETY BUTTMENT

General,

Flares.,

Flare installetion,

Safety belts,

Energency flotaticn and signaling equipmént,

WISCELLANFOUS EQUIFMENT
Hydraulic systems.

SUELRT G — OPFRATILG LIMITATIONS «ND INFCRMATION

Scope.
OPERATING LEOTATIONS

alr—gpeed limitztions — general,

Never—exceel speel Vyg.

Orerating speed range.

Rotor speed,

Powerplant limitations.

Limiting height for autcrotative landing.
Retoreraft weight and centur of gravity limitaticns.
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6,731
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6,733.
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6.735
6.736
6,737
6.738

6.7740
64741

6.742

6,743

64 Thd

6750
6,751
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Minimum flight crew,
Types of operation.
Laintcenance manuals.

MaREINGS AND PLaCsRDS
General, ‘

Instrument markings — gensral.
Alr—speed indiecator,

‘Hagnetic direction indicstor,

Powerplent instruments — generel,

0il dquantity indiestors,

Fuel guantity indicaior,.
Control markings -~ general.
Miscellanecus markings and placards,

ROTORCRAFT FLIGHT MANUAL

General. ..
Operating limitations,

Cperating procedures.
Performance information.
Merking and placard infeormatiou.

ROTORCRAFT IDENTIFICATION DaTa

Identification plate.
Identification markse



SUBEuRT 4 — GENERal

AFPLICAETLITY AND DEFINITIONS

6.0 aptlieability of this part. This part establishes standards_._
with which compliznce shall be demonstrated for the issusnce of type Eéir'
tificates for rotorcrarfi. This part, until superseded or rescinded, shéii
arply to &1l rotorcraft for which applieations for tybe certification érét
nade after the effective dzate of this part. g

6.1 Definitions, Urless otherwise noted, terms used in this part

of the regulations are defined zs follows,

(a) Administration.

(1) administrator, The Administrator is the administrator

of the Civil aeronauties, | ‘
(2) Arplicant. an applicant is a person or persons apply~
ing for approval of a rotorcraft or any part thereo’. o
(3} spproved. spproved, when used alone or as modifying
terns such as means, devices, specifications, ete., shall mean approved

by the administrator,

(b) Rotoreraft types.

(1} Rotoreraft. i rotorcraft is any aircraft deriving its
erincipsl lift from one or more rotors.

(2) Zelicorter. s helicopter is a rotorcraft which depends
princirally for its suppert and motion in the 2ir upon the 1ift generated
by one or more power driven rctors, rotating on substantially vertical axes.

(37 Gyroplane. 4 gyroplane is a rotoreraft which depends

principally for its support upon the 1ift generated by one or more rotors

which are not pover driven, except for initial starting, and which are
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cousgad to r;tate by the action of the air when the rotoreraft is in motion,
The propulsion is independent of the rotor system and usually consisté of
conventional propellers.,

(4) Gvrodyne. & gyrodyﬁe is a rotorcraft which depends
principally for its support upon the 1ift generated by one or more rotors
which are partizlly power driven, rotating on substantially vertical axes.
The propulsion is inderendent of the rotor system and usually consists of
conventional propellers,

(¢) Gener:zl design.

(1) Stendard ctmosphere. The stenderd atmosphere is an

atmosphere defined as follows:
{i) The rir is a dry, perfect gos,
{ii) The tempercture st sea level is 59° Ty
(iii) The pressure at sea lsvel is 29.92 inches Hg,
(iv) The tempercture gradient from sea level to the
cltitude at which the bemperature equals —67° F is —0.0035660 F/f and
zero therecbove,
(v) The density /%, at ssa level under the above con-
ditions is 0,002378 1bs sec’/t”,

(2) deximum cpticinated air tempersture., The meximum

anti¢ipated 2ir temperature is a temverature spccified for the purpose of
compliznce with thc powerplant cooling stundards., {Sec & 6.451,)

(3) aerodynamic cocfficients, aerodynamic coefficients

are nondimensionsl coefficients for forces'. and moments., They correspond

with ‘those adorted by the U, 8. National advisory Committce for aeronautics.
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(4) putorotation., autorotation is & rotorcraft flight

conditicn in hich the lifting rotor is driven entirely by the ceticon of
the zir shen the rotorcraft i= in motion,

{5) autorctative landing., an autorotative landing is any

~lunding of a rotorera2ft ip which the ontire maneuver is accomplished with—

- .out the arrlieiticn of pouer to the rotor.

(6} aatorotative landing distince. auterotstive landing

distcnee is ths horizontal distance required to meke an autorotative landing
end come to = complets stop (to a spsed of arproximately 3 mph for seaplanes
or floztolancs) frem . hzaight of 50 feel above the londing surfacc,

(%) Greund resprence. Grourd resonance is the mechanieal

instarility encountered then the rotorcraft is in contact with the ground.

(8) X¥Nechuniezl instobility., iechaniecal instability is an

unstable resorant cendition due to the interzction betwcen thz rotor blades
and the rotorcrzft structure, ~hile the rotorcrzft is on the grourd or zir-
borne.

(i} vzishts.

(1) ¥exdimum weight., ‘The moxinwm weight of the rotorer:fi

is thet meximum -t which complisznce with the reguirements of this part of
the Civil air Regulstions is d-monstrzted. {Sce 3 6.101.)

{(2) ¥ipicum welight. The minimum weight of the rotoreraft

is that minimum at which compliznce with the requirements of this part of
the Givil air Reguloticns is damonstrated, (See § 6,101,)

(3) Empty weizht. The empty weight of the rotoreraft is
a re2tily roproducible Treight shich is used in the detormination of the

operzting weights, (Sec § 6,1C4,)
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(4) Design maximum weight. The design maximim weight is

the maximum wreight offthe retoreraft at which compliance is shown with ‘the

structural loading conditions. (See § 6,101.) _ . . ]
(5) Design minimum weight. The design minimum weight is

the minimum weight of the rotoreraft at which compliance is shomn with the
structural loadids conditions. (See § 6,101.)

(6)" Design vnit weight. The design unit weight is a

representative weight used to show compliunce with the strucﬁural design
recuirements.
(i) Gasoline & lbs per U. S. gallen,
(ii) Zubricating oil 7.5 lbs per U, S. gallon,
(iii) Crew and passengers 170 1bs pér‘péfson.
(&) Sgééds.'

(1) InS — indicated air speed is ccual to the pitot stat—
ic air-speed indicator reading as installed in the rotoreraft without cor—
rection for air—spzzd indicator systam errors bat inéluding the sea léfél
standard adiskatic compregsible flow correction. (This lattervcorrection\
is included in the czlibration of the air-speed instrument dials.) (See
88 6,612 and 6.732.)

| (2) GaS — cslibratéd air speed is equel to tho air-speed
indicator reading corrected for position and instrument error."(ﬁs'a
result of tho éea level adiabatic compreSSible flow correcticn to the air—
speed instrument dial, CaS is equal to the true air speed TaS in standard
atmosphere at sca level,) |

(3) EauS - eonivilent air speed is equal to the air—speed
indicaﬁor readihg‘corrected for position error, instrument efrbr, and for
adiabatic compressible flﬁw for}tﬁs particular altitude. (ExS is'eqﬁal to

CaS at seu level in stand.rd atmospherc,)
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{4) TaS — true aif'speéﬁrof the rotorerait relﬁéive to un-
disturbed zir.e (TaS = E.S (f%/k»}é); - | | '_ |

(5) ¥y - the maximum speed obtainable in level flight
with rate? rpm znd pcwér. ‘ ) o

() V. — the nover—exceed speaa. ‘(Sée § 6.711.)

(7)) v - the speed for best angle of climb,

(8} Vy — the speed for best rate of climbq”

(£} Structurai.

(1)} iimit losd, . limit lcad is the maximam load anbic—

ipeted in normel ccnditicns cf omersticn. (See 8 4$.200.)

(2y Ultimete lozd., an ultimate load is a limit load mul-

tiplied Ty the zrpropriate factor of safety. (See B 6.200.)‘

(3) Fzctor of gofcby. The factor of safety is a desizn
factor used tc proviie for the fossibility of loads greate% than thcse
anticipated in nermzl conditions of cperation and fer uncertzinties in
design. (Ses § 6.200.)

(4) Loed fictor. The load factﬁr is the ratic of a spec—
ified load to the totzl weight of the rctorerafi; the specified lozd may be
expressed in tcras of eny of the following: aerodynamic forecs, inertia
forees, or ground or wator reicticns. | -

{5) Limit load facter. The limit load factor is the load
Factor corresponding with limit loals, ‘ '

(6} Tliimste lo2d fector. The ultimate lead factor is the

load fzetor corrcsponding with ultimste loads,
{7} Fitting., » fitting is a part or terminel used to join

one structurzl membor to emother. (Seé §.6.307 (234)
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(g) Pouwer installation,

(1) Brake horsepower, bBrake horsepower is the power ce—

liversd ot the propeller shafi of the engine.

(2) Talio—off rower, Take—off power is the brake herso-
power deﬁeloped under stagdérd sea lével.conditions, ender the maximum
conlitions of crankshaft rétational speed and ehgine manifold pressure
approved for use in the normel take—off, and limited in use to a moximum
'continucus‘period as indicated in the approved engine specificaticn,

(3) lMaximum cocntinucus power. Maximum continuous power

is the brake horsepower doveloped in standerd atmosphcrs at o speeificd

altitude under the maximum conditions of crankshaft rotational speed and
engine manifol& pressure.apprOVed for use during pericds of unrestricted
duration,

(4) Manifcld pressurs, Manifcld pressure is the abso—

lute pressure measured at the arprepriate peint in the induction system,

uskzlly in inches of mercury.

(5) Critical altitude. The criticzl eltitude is the max—

imum altitude at which in staundard atmcsphere it 1s pessible te maintain,
at a specified rctational speed, a specified pomer or a specified manifold
pressure. Unless otherwise stated, the critical altitude is the maximum
altitude at which it is possible to maintain, at the ma;imum continuous
rctaticnal speed, one of the following:

(i) the maximaun continucus power, in the case of en—

gines for which this powcf‘faﬂing is the same at sea lovcl or at the rated

altitude,

1/ Fer engine airworthiness recquirements see Part 13.
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(ii) the maximum continuous rated manifcld pressure,
in the c¢2se of engines the maximum continucus power cf which is governed
by 2 ecznstont xanifeld pressure. ;/
2/

(h} Ercpesllsrs and roters.

{1) Rotcr. Rotcr iz 3 systen of rctating airfoils,
(2) i2in rctor, The main rotor is the main system of
rotating airfzils croviding sustentation fer the rotoreraft.

(3) smiliery rotor, &n suxiliary rotor is one which

serves either to counteract the effect ¢f the main rotor torcue on the
rctorerzft, cr tc meneuver the rotoreraft aboub cne or more of itg thraze
prineiral sxas,

(4) axis of no feathering, The axis of no feathering is .

the axis zbtcut which there is no first harmonic feathsring cr eyclic pitch
3

varizticn.

(58) Plone of rator disc. The plane of retsr 2isc is a

refersnce riane =t right anzles 4o the axis of no feathering.

(6) Tip specd rotir, The tip specd ratio is the ratic of

the rtorplane flight valcelty enmponent in the plone of the rolor dise

to the rotation-l tip spred of the rotor blades expresses as follows:

V cos> .
= — e ettt el -
‘_/11 = —F= wneres

V & zir gpeei cf the rotorerzft along flight path

(feet per seccnd),

2/ Fur propeller sirwcrthiness reguiressnts sce Fart 14.

3/ See ¥aCa Technical Nte No. 1604.
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X = angle between projection in plane of symmetry .

of axis of no feathering and a 1ine perpenr‘.icular to the fiight path

(rg.dluns, pos:.tlve when axis is po:mtlng aft} s

_ J’L = angular vcloc::.t.y of rotcr (r*dlﬁns per_seccpd),
R = rotor rad:l.us (feet);

{J.) F:Lre nrotcctlon.

-,

(l) Flregroof. F:i.reprooi‘ material means & ~material which
will .n\‘lths’tc'.m“ heat at least as well as st-eel in u.lmensa s apprcpr:\.at.e E

fer the Durpoae for uhlch 1t is to be u.se" ~ when applled to m.ter:.ul anu.

parts used to ccnflne fires in ..esz_gnated fire zunes, fireprcof means that
the matcrial or part will parfcrm ihis fu-'lctic-n un:‘ er the most severe con
rltions af f.n.re anti c.uratlm likely to cecur in such zones.

. ]

(2) Fuo-—res:.stant vihen appliec‘ to she(.t or, structural

menbc.*‘s', i‘lre—-reslstdnt ﬂklter‘ldl means a r“.ater:l.u.l which will n.t.hst.:in:l
heat at least. as well as aluminum 3llcy in -'L;:lenslons appr:prlate for the
pur[_csb fcr .xhlch it is ‘t-c be used, Vhe anpllcr‘ tc flu:l.'*-—-carr ving lines,
other "Plesmablec flu:.f‘ s"stc.m ce“mponents, m.ring, air "ucts, fittlr’?ﬂ., and .
pu-«:crplunt ccnr.mls, th:Ls tc.rm refers to a lme mﬂ f:l.tt:;.ng assemblj, cofi-r
ponleﬁt; wiring orAc‘-.uct, or cmtrols which will perform the intended fune— '

tions un'er the heat snd other conditions likely te secur at the particu- . .

lar leeaticn.

{3) F15L e-res:.st.ant. Flame~resistant -'-sterial means ma~ . .

t:,r::.al ’h_'l.ch “ill not. supl,ort, c:)nbustlun tc tne polnt of propagc.tlng, be— .
yon? s sufe 11rru.ts, a flame after the rencvn.l \,i‘ the igniticn scurce,

(4) Flash-resist.nt. Flash-wresa.st;mt material means ma—

terial ‘hich will ncot burn violently when lgnitec,



-~ 58 —

(5) Flammetoe. Flammable pertains to those fluids or
gases which will ignite readily or explode. '
CERTIFICATION

6,10 Fligibility for type certificates, a rotorcraft shall be

eligible for type certification under the provisions of this part if it
complies with the airworthiness rrovisions hereinafter established, or if
-the ~dninistrator finds that tﬁe provision or provisioﬁs not complied with
- are compensated for by other design features which provide an eguivalent
levél of safety, provided that the ndministrator finds no feature or
characteristic of the rotorcraft mhich renders it unsefe.

&,10 Incorporatién ef Fart 6. in the type certificate.

(a) The provisions of this rart, together ﬁith all amendments
effective on the date of application for type certificatiﬁﬁ,.shall be
considefed as incorporated in the tyre certificste, -

_(b) Thé type certificate shall bear thé legend set forth in
subparagraph (1). )

v (1) "The provisions of tart 6 of the Civil air Reguletions,
togethex;gﬂith all amendments thergto effsetive on the date of‘aﬁplication
for this certificate, are hercby incorporated herein andrméae a part hereof
as though set forth in full, and, except as otherwise ﬁrofiéedfb& the
Board, or pursuant to € 6,24 of this Fart by the adminisﬂrator, any amend—
-ment of the type design may, =t the option of the holder of thé type
certifieate, be acéomplished in accord:nce with either the standards set
forth in such regulztions or with the stand:rds_iﬁ effcqt at the time the

erplication for zmendment is filed,n
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6.12 amendment, Unless otherwise specified, an amendment of this

part shall be effective with respedt to rotoreraft for which applications
for tyrs certificates are filed after the effective date of the amendment.

6,13 Type certificate. an applicant shall be issucd a type cer—

tificate when he demﬂnstfates the elizibility of the rotoreraft by comply—
ing with the recuirements of 88 6,14 through 6.16 in addition to those
contained in rart 1 of the Civil air Regulations,

6.14 Data reouired., The spplicunt for a type certificate shall submit

tc the administrator such descriptive data, test reports, and compui._tions
as &re hacesszry to damonstrate thet the rotorcraft complics with the air-
worthiness reruirements, The deseriptive data shall be known as the typec
design and shall consist of drawings and speeifications disciosing the
configuration of the rotorcrzft and all design festures covered in the -
airworthiness recuircmencs 25 well as sufficient information on dimensions,
.materiais, and processes to define the strangth ofAthe structure, The type
cesign shall describe the rotorcraft in sufficient &etail to nermit the
airworthiness of subsecuent rotorcraft of the same type to be determined by
comparison with the type design. | B

6,15 Inspectiols and tests., Inspections and tosts shall include all

those found necessary by the ndministfator to iﬁsuré that‘the rotoreraft
complics with the zpoulicable airworthiness requirements and conforms to the
following:

(a) &ll materizls and products 2re in accordance with the spec-

ifications in the tync design,

(b} &1l purts of the zirplane are constructed in accordunce with

the dravings in the type design,
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(¢) &1l menufacturing processes, .construction, and assembly are
such that the design str ngth'and safety eontemplated by the type dgsigp
@will be re-lized in service.

6,16 Flight tests, after proof of complionce with the structurszl

recuirenents contained in this part, and upon completion of a;l.l neéessary
inspections and testing on thé ground, anc proof of the conformity of the
rotoreraft with the type design, and upon receipt from the zpplicunt of a
report of flight teéts performed by him, the following shall be conducted:
(2) Such officizl flight tests as the ndministrator fiﬁés nee--
essary to determine compliznee —ith the recuirements of this nort.
{b) after the conclusion of flight tests specificd in perigraph
(2) of this section, such additionzl flight tests zs the adainistrator finds
necessaryrtc asecert-in ~hether there is reasonzble assurance that the
rotorcrafﬁ, its ccmbbnents, 2nd eculpment are reliible and fancticn properly..
The e#tent of such additional flight tests shzll Qepend upon the complexity
of the rotoreraft, the nucbsr and naturé of mew design foatures, and the
record of previous-tcsts aﬁd éxpurience for the particular retoreraft type,
its compcnents, and equipment. If procticable, these flight tests shall be
_conducted cn the sace rotorcraft used in the flight tests specified in
paragraph (2) of this section and in the rotor drive endurance tests speci-

. .. S
fiec in 86 .412.
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'6;17"Airwdﬁthigggsz_éxpérimental, und rroduction certificates.

Tt

(For réquirements with regard to these csrtificates see Fart 1.y '

6,18  Approval of ﬁaggpials, rarts, processes, snd applisnces.

(a) 'Materialé,'parts, processgs,_and appliances shall be ap—.
rroved upon a basis and in a manner found necesssary by the administrator
to implement the pertiﬁégt provisicns of the Civil air Regulations. T;e Ad;‘ 
ministrator‘hay:adopt'énirpuﬁlishlsuch specifications as he finds nccesaéry
to administer thié'regufaéion; éqd shall incorporate therein such'pbftionsﬁ
of the avistion industry, Federsl, and military specifications rCspecthﬁgﬁ |
such materials, parts, pf;cesseé, and appliances as he finds appropriaﬂe.

(b) any material, pert, process, or appliance shall be deémed
to have met the requirements for apyrcevzl when 1t meeds the pertinent spec—
| ifiéations‘adoptedlﬁy the administrator, and the manufzcturer éo'ééftifieég
in a marner pfesériﬁéd“%& ﬁﬁé administrator,

| CH4NGES

6420 Genersl. When the type design is changed, the applicant or

holder of the typc certificate shall demonstrate that the rotoreraft com-
plies with ths applicablé airvworthiness recquirements. .

6,21 Classification of changes, Changes shall be classified as minor

and major, &' minor change shall be one which has no appreciable effect on
the weight, balance, structursl strength, rowerplant operaticn, flight-
charzeteristies, or other characteristic affecting the airworthiness of .the

rotorcraft, =« major change shall,be«one;hpt classificd zs a mitior changes

L
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6.22  Approvel of sinert chirigbs. Miner chinges to. type‘Gesigns may -

te 2rproved by éﬁ'éu£hnrizeé’feiféééh%&tiﬁe of the adeinistratar. prior to- -
the subzittzl t¢ the nmdinistrator of any revised drawings.

6.23 nspprovel of mejor charges. Major changes ¢o type designs shell

be ar-paved only after recsipt by the administrator of substantiating data
and necesszry cdescriptive cata for inclusicn in the type design.

6,24 Service excerience chanZes.

(=) “There the ~dministr.tor finds as a result of service experi-
ence £hat an unsafe ecndition exists with respect to 2 design featufe; part,
or chafacteristic cf =ny roterer:ft certifiented under this part, he shull
furnisﬁ notice therecf to all cperaturs of rctereraft of that typs, und
the fcéarér&ft shall-not therenftor be operated until the unsafe condition
has been corrscted, unless cthermise anthorized by the acministratér under
specified conditi.ns zad limitaticns,

(i) Then the Arinistrator finds that design changes aré « < ..
necessary to correct the unsafc esnditicn of the rotoreraft, the holder of
the typa certific;te, upcn recuest cf the aczinistretor, shall submit ape-
prcpr:.at.e m;s:.gn moifiesticns for the appr"v:l of the administrator..

(2)" Upon aprrov:l, such changes sh2ll be made a part of the :
type design -f ths type certificate,'and descfiptive data covering the
changes shell te mede =vailsble by the halder of the ﬁype“ﬁeftiiibate to

all cperators of retororzft provisusly certificatéd under such typercer-

.

R AT

tificate. T

R

- 4/ Operators of rotorersft are nitified of any wns=fe eonditisn, of -
the required ecrrzetive acticn, and of compliance dates throcugh the mefium
of airwcrthiness Zirectives issued by the administrater,



L. - 63~

(3) 41l rotoreraft of the same type shall be modified in
accordance with such amended type certificate, | -

.~ (b) Where n¢ current unsafe condition exists but the sdminis
trator or the holder of the type certificate finds thrcugh service eﬁﬁerim
ence that changes in type design will contribute tc the safety cf the'roton-‘
craft, the holder nf the type certificate may submit wppropriate design
nodifications for the approval of the administrator. Upon approval of such
medifications, the type design of the type certificate shall be amended aec-
cerdingly, and all potorcraft manufsetured thereafter shail be mcdified in |
acecrdance with such aénded type certificate. The manufacturer shsll make
available tc¢ all operators of the same type of rotorcraft information cn

the design medifieaticons,
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' 7 SUEP-RT B — FLIGHT

GENERAL

£.100 Freof -f corplience,

{2) Cocmpliance with the requifements preseribed in this sub-

-+ part shzll be established By flight -r other tosts conducted upon a rotor-

craft of the type for which 2 certificate of airwerthiness ls sought or
by ealculztins based ~n such tests, provided that the resulis obtained by
~ezlculatizns are ecunivzlent in zceuracy to the results of Jirect testing.
DI ' (t) Cocpliance with each recuirement shell be established at -
all appropricts ecckinations of roboreraft weight and center of gravity
péeiticn within the creags of lrading e¢onditions fur which certification is
sought by svstermatic investigati-n of all thesc ecmbinations, except where
ccopliance can be inferred reascnatly frem those cembinaticns which are
investigated.

{¢) fThe eontrellability, stability, and trim of the rotsrcraft
shzll be estzblished 2t =211 altitudes up tu the maximum antieipated operat-
ing altitude,

(2) The applicant shall provide a person holling an appropriate
pilct certificate to make the flight tests, but a dasizgnateld representative
cf the administrator shall pilct the rotoreraft when it is found necessary
for the ceterminatisn «f compliance with the airwerthiness reguirements.

{e) Official type tests shell be discontinued until corrective

messures have bezn taken by the applicant when either:
(1) The applicant!s test pilot is unable or unwilling to

conduct any of the retwired fiight tests, or
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(25 it is found that requirements which have not been met
" are so substantial as to render additionsl test data meaningless-or—are
of such z nature as £o make further testing unduly hazardous.

(£) Aidequate provision shall be made for emergency egress and
for the use of parachutes by members of the crew during the flight tests.

(g) The appiicant shall submit to the administrator's repre-
sentative a report covering 21l computations and tests reguired in con-
nection with calibration of instruments used for test purposes and cor—
rection of test results to standard atmospheric conditions. The admin-
istrétor‘s representative shall conduct any flight tests which he finds
necessary to check tho calibration ond correction report.

'6.iUl Weight limitstions. The maximum and minimum weights at which

the rotorcraft will be suitable for operation shuall be established as

followss
(a) Maximum weights shzll not exceed any of the following:
{1) *the weight eclected by the applicant,
(2} The design welght for which the structure has been
proven,

(3) The maximum weight at which compliance with all of
the applicable flight recuiremeats has besen demonstrated,
{b) The maximum weight shall not be less than the sum of the
weights of the following:
(1) The cmpty weight in accordancc with & 6,104,
{(2) 1 gallen of usable fucl for every 7 saximun continuous
horsepower for which the rotorcraft is certificated,

(3) The full oil capacity,
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(4) 170 lbs in all seats, Where in actual opsration
waeights other than 170 lbs may &ffect adversely the bzlance and control-
lability of the rotorerafi, such weights shzll be used in lieu of the
170 lbs. (Scs § 6,738 (2}.)

' (¢) The minimmn weight shell not bo less them any of the
following:

(1) The minimom weight seleocted by the applicant,

(2) design minimum weight for which the structurs has

[,

becn prévsn,
{3} The minimumr weigbht et which complience with all of
the zpoliezble flight recairiments has boen demonstrated.
{(d) The minirun weight shall not cxcced the sum of the weights
of the following:
(1) The empty weight in accord:nce with 8 6,104,
{2) The minim® crew necess:ry to operate the rotorcraft
assuming for esch crew mercber the lowast of the fellowing:
(i) 170 lbs,
(ii) wWeight selected by the soplicant,
(iii)} weigzht included in the loading instructions (sce
88 6.102 (&) and 6,738 (=2)),
(3) 1 gslion of oil for each 100 maximum contimuous horse—
power for which the rotorcraft is certificated,

6,102 Center of grivity limitaticns.

(=)} Center of gravity limits shall be established 25 the most
forward position permissible for each weight est.iblished in accordance with

§ €,101. erd the most 2ft positicn permlssible for each of such weights.
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Such 1limits of the conter of gravity range shall not exceed any of the
f ollowings
B (1) 'The extremes selected by the applicent,

(2) Tre extremes for which the structure has been provenp,
(3) The extremes at which compliance with a1l of the
applicable f£lipht recuirements has been demonstrated,

{b} Loading instructions shsll be provided if the centcr of
gravity-position under any possible loading condition between the maximum
" and minimum weights as specified in 8 6,101, with assumed weights for in-
dividual passengsrs and erew members varicble over the anticipated range
of such weights, lies beyord: .

(1) The extremes selected by the zgplicant,

(2) The extrémes for which the structure has been proven,

(3) Tho extremes for which compliande with all of the .-
applicable flight recuirements has been dcmonstrated, (See paragrzph

6,741 (C)v)

6,103 Rotor limitations and pitch settings,

{(z) Power—on, =» range of power—on opercting speeds for the
main rotor(s) shall Bé established which will provide adecuate margin to
écéomodate the voriztion of rotor rpm attondant to 2ll maneuvers apﬁrépri—
ste to the rotoreraft type ard consisten£ with the type of synchronizér or
governor used, if any (see 85 6.713 (b) (2) and 6,71 (&)). 4 rctof blade
" high-piteh limitinz device shall be provided and shall be positioned to
prevent rotational speeds substantially less than the approved minimam
roter rpm in any flight condition with full throttle and with the pitech

contrel of the main rotor(s) in the full high-pitch position,
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{b) Pouer—off, . rahge of power-off operating rotor speeds shall
te established which will permit execution of all asutorotative flight ma=
neuvers appropriate to the rotoreraft typs throughout the range of eir
speeds 2nd weights for which certificetion is sought (ses 88 6,713 (a) and
6.713 (t) (1)). =& rotor blade low-pitech limiting device shall be posi-
tioned to previde rotationsl spends within the approved rotor speed fange
in any autorotative flight condition under the most adverse combinations
of weight znd air speed with the rotor pitch control in the full low-pitch
pesition.

6,104 Eopty waizht,

(2) The empty weight, and the corresponding center of gravity
pcsition, shall be determined by weighing the rotorcraft, -This weight
shall exclude the weisht 3f the erew :nd paylead, but shall include the
wéizht of &1l fixed bzllast, the unusable fuel supply (sce §6: 421), un—
drainzble oil, tctzl cuzntity of engine coolant, and total Quantity of
hydrzulic fluid.

{b) The conditicn of the rotoreraft at the time of weighing shall
be one which can be easily repeated and easily cefined, particularly as
regards the contents of the fusl, o0il, und coolant tanks, and the items of
equipment installe?, (Sce § 6.740.)

6,105 Use cf ballast, Rerovable ballast may be used to enable the

rotorerzft to comply with the flight recuirements. (Sez 88 6,391, 6.738,
and 6.740,)
FERTURMANCE

6,110 Generzl, The performance infeormsticn preseribed in £8 6,111

through 6,114 shzll te determined, and the rotorcraft shell comply with the
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corresponding requirement in the stan&ard atmosphere in still air,

6,111 Take-~off,

(a)' The distancel;équiréd to take off and eiimb-over a 50-fcot
obstacle shall be éetérmine¢ under the following concitions:
| i (ij:'MOStIunfavcrablg‘combination'of weight end center of
gravity locaticn,
SR .(2) ‘Engineé operating within the approved limitations.
:'r(b)l The fakemoff shall be made in a manner such that a' landing
czn be made safely at any point algng the flight path in case of an engine
feilure and shall not require an exceptional degree cf skill on the part '
»f the pilot or exggptionally Iavorable e¢xnditi-ns.
kc)i fhé £aka—aff distance obtained, the typs of surface from
which the take-off was ma’'e, the effect of temperature and altitude
variations, and éll ¢ther pertinent informaticn shall be established. (See
§ 6.740.) | ' |
6.112 Climb.

(a) For ail rotercraft, the steady rote of elimb at the best
rate-of—climb speed with maximum continucus power snd landing gear re— |
tracted shzll be deferained cver the range of weights, altitudés, and
temperatures for shich certification is scught (sse B 6.740};; This rata
cf climb shall provide a stezdy angle of climb under standérd‘ség level
conditions of not less than 1:6,

(k) For miltiengine heliccpters, the steddy angle of olimb at
g mum weighé, with one engine inoperative cnd the remaining enéine(s)
cperating at maximum contimuous power, shall not be less than 1320 under

standard sea level conditions.
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6,113 Minimum operafing speed performance.

(2) Hoverinz ceilings for heliccpters shall be deteramined under
the fellowing conditicas cver the range of weights, sltitu'es, and tewperas
tures for whieh certificaticn is scught:

(lj fith tike—ff power and landing geer extenéed in the
gr-und effect 2t 2 height zbove the ground consistent with nermal take—cff
proceéures, |

| (25 vWith moaximum continuous power and landing geor extenced
cut of the ground effect.

(t) at maximum weight, under standerd atpcsgpherie conditions,
and under confiticns prescribed in subparzgraph (2) (1) «f this sectibn,
the hovering c¢eiling for helicopters shall not be less than 4,000 fcet,

{(c) F-r rotorcrazft other thzn helicopters, the steady rzte of
cliﬂﬁ &t the minimum operatinz speed appreopriate to the type with take—if
pouer z2nd landing geer extended shall te Zletermined over the ruinge of
weizhts, sltitu’es, =nd temperatures for which certification is sbugﬂf;

6.114 Lznding., The hordezcntal Jistnnce recuired to land and come to

2 éomplete step (Lo 2 spse? of appreximately 3 oph for seaplanes or finat
planss) froo a2 point at 2 heizht ©f 50 feet abtove the loniing suffaée shall
be Cetermined in scecrdance wmith the followings

(2) The =2prprozch spoed or speeds in the zlide shall be appropri—
ate tc the type <f rctorera2ft an? ghall te chosen by the applicant.
| (t) The approcch and landing shall be entersd from steady auto—
_‘fotaticn an? sholl be mae in such a manner theot its reproductirn woeuld nct
recuire an exceptionzl -legrec of skill cn the part of the pilot or excep~

ticpally faver:itle ecnditions,
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(¢} During the landing there shcll be no excessive vertical
acceleraticn and no tendency tu bcunpe, Nnose Gver, grpugg_iqcp, poqpoigg,
or water loop, | - K

() There shall be establlshed for the 1and1n° the type of
“urface on whlch the lanling was madae, the eifcct of tomperature and

sltitude voriatirns, and 211 other pertinent informaticn (see slso

8 6,743 (3)).
FLIGHT CHiRaCTERISTICS

6,120 General,

(a) The rotorzraft shéll meet the-requirementé §rescribed in
§§.é.120 tc 6,123 at all normally expected operatiné altitudes,'under =211
eritical lcading ecnditicng within tﬁe renge of weight and centcr of
gravity, ond for all speeds, power, zad rvtﬁr rem condtitions f ~r which
certi@icatiJn is swught, |

(b},flt:shall be possible tc make a smooth transition frbm one
flight cendition to apothey withcut reguiring z=n excaptionél degree of;
_skill, alertness, or strength on the part of the pilot, and_%ithaut dangeé
cf excoeding the limit 1lrad fuctor under all coniitions of cperaticn |
proboble fur the type, including thuse conditicns normally enééunteréd in

the event of suddan powerplant leluPE-
(¢) Fer night or 1nstrurent certificaticn the *otorcrﬂft shall )
have such additional fllght cherceteristics as the udmlnlstratcr finds zre

required for safe cperatiocn under those conditicns.

6,121 C-ntrollability.

(a) The rotorcrzft shall be safely coptrcllsable and maneuverabls

during steady flight anc during the cxecution of any mancuver appropriate,*
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to the type roborerafi, 1nc1u6ing take—off, cllnb, level flight, turn, £lide,
aﬁﬂ, HEP—CNL CT powerucff'lanslngs.

(t) 'The margin of longitudinal and latersl cyclic.ﬁogtrol shzll
tdlcw satisfactory ritching znd rolling control at the mexisum permi§sible
forver:l speed with:

(1) Hoxiowm weight,

{2) Critical center of gravity,
(3) Fowmer on and pcwer off,

(4) Criticzl rotor rpm,

(c) Conyliznes with paragraph (b)) of this sceticon shall include
a r‘\f..mn,str‘—.t:v*n with 2 powasr fallure at V .

(2} There sh:1 ke establishei a wind velocity in which tﬁe
ratocreraft con be opersted rithoul loss ;f ccntral on of near the ground
st tho eritieal esntor 5f gravity and the eritical roﬁor rpm in 2ny mas
neuver z2pprepriste to the trzpe rotererzft (c.g. cruss—wlnd tmke—offs, side~
warl or rearverd flight). This wind velvclty sh;ll not be less than 20 moh,

6,122 Trir. It shill te wossible in stezdy level flight at any spged

azepreprizte to the type rotereraft to trim the steady loncitudinal and
jater-l contrecl forens to zero, The frim devzcﬂ shall nct 1ntro“ucc any
unles&r.ble fiscontinuiiies 1n the frrce zradient s,

6,123 Statility,

(=) Generzl.‘ It shall-be poscible to fly tﬂv ”otorcr ft in
norral meneuvers, i cluiing a minimum of thres take-offs and landings, for
« e-nbinecas pericd of Lire appropricte o the operati:nal‘déeA;g“thé pars-
ticular typé r:tc:cr:ft wittcut the pilct experiencing undue fitigue or

strein, In 202iticn, the rotorerzft shzll comply with the recuirements «f

parugraph (b).
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(v) static Jongitucdinel stability. In the following con—

figurations the characterigtics qf the longitudiﬁal eyelie ccntrel shall
* be 'such that, with constsnt throttle ond ooilective pitch settings, a
" rearwarc Aisplacemont of lengitucinal control shall be necessary tc cbtain
- &nd mxintain speeds below the specified trim speed, and a forward displace—~
ment shall be necessary to sbtain znd maintaiﬁ spzeds above the sﬁeéified
trim speed for the renges cf altitude aqd rotor rpm for which certification
is scught. |
(1) Climb. The stick positien curve shall have a stable
slope from an inerement °f speed 15 percent of Vy below the best rate-of-
elimk speed tc an increment cf speect 20 pgrcent of Vy ebove the best rate-
of-clirt sgeed, with:
(i) Critical weight and center of gravity,
(ii) Meximum ccntinuous power,
(iii) Landing gear retracted,
(iv) Trim at the best rate~cf-clirb speed.
(2) Cruise, fThe stick preition curve shall have a stable
slope from 0.7 Vi to 1.1 ¥y, withs ”
(i) Critical weighﬁ and center of gravity,
(ii} Power. for level flight at 0.9 Vit
(iii) Lending gear retracted,
(iv) Trim at 0.9 Vys |

(3) hutorotation. The stick position curve shall have a

- gtable slope throushout. the speed range for which certification is sought,

withs

(1) Critical weight and center of gravity,
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(ii) Fower off, -
{iii) Landing pear both. retracted and extenced, -
. (iv) Trir at the speed for minimum rate,cf descent.

{4) Eoverine,. In the case >f helicopters the stick pusition
~curve shell have a stoitle slope between the maximun approved restward-speed
and a forward speec ~f 20 mph with:

(i) Criticel weight and center cf gravity,
(ii) Fower required for hoverinz in still air
{iii) Landing gear retracted,
(iv) Trim fcr hovering.

. GPOULD XD WaTER Hal'DLING CH-RACTERISTICS

6,130 Gener:l. The rcirreraft shall Aemcnstrate satisfactory ground
an” witer hondlins chzracteristics, There sh:zll be no uncoptrcllable
tencencies in any cperzting condition reasonatbly expected for the type.

6,171 Croun® rescnance.. There shall be nc uncentrellable tendency

fir the rotoreraft t. oscillate when the rotor is turning end the retorcraft

is cn the grcund,

5,132 Spray charscteristics, For rotoreraft equippe® with floats,

the spray cherzeteristies during taxying, take—cff, and landing shall be
such s not tc cbscure the vision cf the pilot nor prciuce damage tc the
roters, epropellers, or cther parts < £ the rctoreraft.

EISCHILLNPCUS FLIGHT RECUIREMENTS

6.140 Fluttor snd vibration, «)1 parts of the ratorcraft shall be

demcnstreted t~ be free from flutter and excessive vibtration under all
speed and pewsr ¢rnliti~ns approprizte to the opsraticn of the type roton-

Craft. (See a150-§§ 6-203 (f) and 6'7111) '



-5 ~

SUER:RT ¢ ~ STRUGTURE,

. . GENIRAL

6°2ddr-Loadsa

(a) Strength reqguirements of this‘sgbpayt argrsggcified.in~terms
of 1imit and ultlmate loads. Unless otherwise stated, the apecified loads
shall bo con51dered as limlt laads. In detqnmining compliance with thesa.
requlrements the spec111cat10ns set forth in paragraphs (b} through (e} .
shall be used, .

(b) The factor of safety shall be 1.5 unless otherwise spec~"
ifiéd. The faczor of safety shall apply to the .externzl and inertia loads,
unless 1ts applicatioﬁrto the resulbing inbernal sbresses is more con—-
servative. o
{c) Unléss otherwise provided, the specifigd air, ground, and -
water loads shall be placed in equilibrium with inertia forces, consider-
ing a1l iﬁems.qf_mass in-the rotorcraft.

(q)_ Ail loads shall be distributed. in a manner closcly approxi-
matiﬁg or cénser&ativelf represonting actual conditions. -

(e) 1If deflections under load sigrificantly change the distribu-
tion éf external or inte?nal loads, the rcedistribution shall be tiken into
account, |

6,201 Strencsth and deformatian.

{a) The structura shall be capable of supporting limit loads
w1thout‘suffer1n¢ detrlmental permsnent deformations, .

(b) At all loads up to limit loads the deformation shall be
such &s not te interfér; with safe operation of the -rotercrafs,

(¢) The structure shzll be capable of suprorting ultimate loads
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without failure, It shall support the load for at lcast 3 seconds, unless
rroof of strength is demonstrated by dynamic'tests.simulating actuzl condi-
tions of load spplication.

6;202 Pfcof of structure.

{(a) Iroof of camrliznes of the structure with the strength and
deformmtion requirements of § 6.201 shall be made for =11 critie=l loading.
conditions.

(o} Proof of compliance by means of strucfﬁr:l'éhalysis shall

--be acceptable only when tine structure conforas to types for whicﬁ e%peri—
ence has shomn such methods to be reliable., In all other cases substaq~
tizting tests sh:li be reciuired.

(¢} In 211 c2sss certain portions of the structure shall be
tested us specificd in § 6.3&5.

6.203 Structural and dwmanic tests. At least the following stractural

tests shzll be cornducted to show complience with the strength criteria:
D (3)7 Dyn=mic znd ?ndurance tests of rotors and rotor drives; in—
cluding contrcls (sce § 6.412), _

(b) Control surface 2nd system limit lond tosts (sec 8 6;'3;2_5),

(e) Csbtrcl system cperatisn tests (see 8 6.324), -

(d) Vibrition surveys (see 8§ 6.221 2nd 6.250),

(e) Lard;ng gear drep tests (see § 6,237),

(£} Ground vibrztion tests to determine the néturéirfrecﬁencies
of the blades and msjor structur2l components of the rotorcréft,
(g} Such aﬂ&itionai tests as may be found necéésary ﬁ& the

administrztor to substantiate new and unusual features of the design.
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6.204 Degign limitations. The following values shall be established

by the applicznt for purposes of showlng compliance with the structural
recuirement s SpELlfled 1n this subpart:

(a) Maxlmum design weight,

(b} Power—on and power-off main rotor rpm ranges (see §§ 64103
- and €.713 through 6,714 (b)),
| (5) .Héximum forward speeds for the power—on and power-off rotor

N

rpm ranges establlshEd lﬂ accordance with paragraph (b) of thls sectlon
(sée § 6, 711),

(d) Maximam rearward and sideward flight speeds,

(é) Extreme positions of rotoreraft center of grafzty to be
*used in éonjuhctzon with the limitations of paragraphs (b), {c},_gnd;(&}
of thls seotlon, ‘ -

e B (f) Rotaulonal speed retios between the pOWerpldnt and all

connected rotatlng components, J '

() }051tiVe and negative limit maneuvering load frctcrs, o

FLIGHT LOADS

62210 General, Flight load reguirements shall be complied with at all

weights from the design minimm velght to the design maximum weight, with
any pﬁacticahle-distributionﬁof disposable lozd within prescribed opérating
limitstions steted in the Rotoreraft Flight Manual (see § 6.741).

6,211 Flight load factors. The flight load factors shall represent

rotor load factors., The net load factor acting at the center of gravity
of the rotorcraft shall be obtained by proper consideration of balancing

loads acting in the specifiec flight ccnditicns.
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6.212 Y¥=neuvering conditicns. The rotorcraft structure shzall be

designed for a pesitive maneuvering limit load factor of 3.5 and for a
negative maneuvering limit lcad fuctor of 1,0, exgept that lesser values
shall be allowed if the manufacturer shows by anslytical study and flight
demonstrations that the probability cf exceeding the values selected is. ¢
axtremely rercte. In nc case shzll the 1limit lozd factors be less than
2.5 pcsitive and 0,5 negative. The resultant loads shall be assumed tc¢ be
avplied at the center(s) of the rotor hub(s) and to act in such directions
as'necessary tc represent all criticel maneuvering motions of the rotor-
eraft applicabls to the particulzr type, including flight at the maximunm
desigh rotor tip spesd retic under power—on and power—<ff conditions.

6.213 Gust'conditicns, The rotorcraft structure shall be designed

to wzithstan? the lcaling due to a wvertical gust of 30 feet per second in
velacity in conjunction with the eritical rotorplane air speeds, including
hovering,

COMIACL SUAFACE AHD SYSTEM LOADS

6,220 Qenerzl., The structure of all auxiliary rotors (antitordue

and eontrel}, fix=? or movabie stabilizing and contrcl surfaces, and-all
systems operzting any flight contr:ls shall be zble to comply with the
previsicns of 88 6.221 through 6.225,

6.221 auxili:-ry rctor asserblies, Auxiliary rotor assemblieg shall

be tested in accordanec with the provisions of § 6,412 for rotor drives,

In additicn, suxiliary rotor zssemblies with detachable blades shall be
substantisted fur centrifugel loads of twice those resulting when the rotor
is Zriven by the sngine 2t its maximum contimious speed. In the case of

auxili.ry rotors with highly stressed metal compenents, the vibration
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stresses sna,l be -iei:.f=r‘rx,':|.ncefT Iﬁffﬁﬁght S it shall'be cemonstrateu tnat

A e o gt

these ub?&SSuS co nut exceed sufe wEluek fqr-cnntlnutus operatlon.

6,222 Aux111ﬁry rothr ottachm ent structure. The Lttechnent structure

for the’ auxlllary rntﬂrs slel be akle to w1thstan* é limlt load egual to

the maximum loads in the strucaure ”ccurrlng under the fllght and landing

conditions.

wg e

6. 223 mazl rotor gtarﬂ Wﬁah a tail rotor is proviﬁed_cn a rotor-

éraft it shail nct be pdssible for the tail rotor to"coﬂtactrthe_léhiing
meﬁiﬁ; 6ur1ng pR— lonling. If a 'tail rotor guard is p;ﬁviﬁéd wh;ch
wlll ccntaut thc laniing medium durzrg landings and thus ;revent tail :
rotrr | —ta ,‘sul able cesign l‘ads for the guard shall be egta bllshcé;

pmo

and the gu&rd and 1ts surourtlng atructure Sﬂall be abla *o withstand the

establishe la ds.

6 224 StcblllZlngfan’ oy rtrul surfaces. StabillZlng ,nd control

i

surfaces shall be designed to wlthstand the crltlcnl lﬂudlng fr“m nancuvers
or frm cofibined meneuver mnd gast. In no’ c18e- shall the llmlt lDuC be

less than 15 lbs rer souarc fnot or a lcaﬂ due te Oy = O 55 at the naxlmur
“351gﬁﬂépeeu. The 1cai dlsbrlbutlon shell slmulate clLﬂcly tne actu*l

resgure diste 1batiwn e rﬂlthQS.
F SEIE

6,225 Prlmﬁrj [ ntr*l systcms. “Ianual eontrsl systems shall écﬁply
with the 'f wll'*.nng.

( } From.tha p*l t N mpartment £5 tho stops mblch llmlt thc '
ranga Jf motl*- of” tbe pllots"ctntrfls, the.contrﬂls sh,ll be Qeslgnod tn -

—\ra,'t'.hsi'mnf4 the 1irdt pllot a.pv:JlJ.e"l furces as seﬁ forth 1n subparggrdphs (l)

50T .
ey R R C R S I

thrsugh (3), unlcss 1t 15 SﬁvWﬂ that the pllLt is unable to apply such loaﬁs

r

tc the systﬂn. In tba latter event the svstem shall be designed for the
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maximin loads which‘the'pilct is able tc apply, except thet in any cese
vzlues less than G.60 of uhase speclfled shall nct be emplaye
(l) Fsot typs cantrcls - 130 lhs,
(z) Stlck type ccntrols — fore and aft 100 1bs,
_ ~ laterzlly &7 lbs,
(3) Wheel type contrcls — fcre end aft 100 1bs,
~ laterally 53 1b couple sSprlied
on oppesite sides cof thé ccatrcl wheel,
~{b) Fr.m ths steps t= the attachment of fﬁe ccntrcl system to
the roter Eludes (ur cenirfi arezs) the cratral svstem shall be “esigned
to withgtand the Eaximum 1l:2s which can be obtained in normal cperation
cf the r;tcrcraft, cxeept that whare jamming, ground gusts, centrcl, inertis,
or fricticn can ceuse lcads excesding operationsl loads, the system shall
supp rt without yiellding C40 -f the loads specifie! in subparagraphs (1),
(2), andi(B) +f perzgraph (2) of tﬁis seetice,
| LﬁKﬁlEG-LOADS

6 230 Lendine 1235,

(a) Cenerel. The 1i;it loads cbteine? in the laning con“itioAs -
shall be e nsidered as external forees which wculd oceur in a rxtoreraft -
structurs if it were scting as a rigid budy. In each :f the conditivns the
external lrzds shull be plauces iﬁ équilibriﬁm with the liﬁear and angulaf
inertia fcrcqs in ¢ reti.p2l or comservitive manner. In applying the
specified eonditions the P?GViSiJnS ef par-graphs (b)-thr:ugh (e) “shall be
com+lle" with. T '

{b) Gentﬁr of gzgvitv positicns., The eritical center :f gravity

preiticns ?1tn1n the certificaticon limits shz)ll be selected s. that the
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. maximin-design loads in each of the landing gear elements dre obtained.

- (e) Deéign'weigﬁt. The design weight used in the landing con—
ditions shall not be less than the maximum weight of the rotorersft less
the welght &f the rotor blhdes- ﬂ

(d) Load factor, The structure shall'bé &eéigned‘for‘a limit
. logd factor hdf less than tﬁo~thifds of the value developed in the'énéfgy
absorption tests specified in § 6,237, except in conditions iﬁ‘whiéh other
values of 1oad'fécﬁof are pfescribed.‘ .

(e) Landlng gear pog¢tlon. For landing gear arrangements where

» two wheels are located aft und one or more wheels ore located forward Of
the center of gravity, thc tires shall be assumed to be in their static
position, znd the shock aﬁsorbers shall be assumed to be in the most criﬁiu

cal position unless otherwise pfescribed. S

6.23L Level lending corditionse
(a)' Under loading condifionslprescribed in paragraph (b)rof
this scetion, the rotoreraft shall be assumed to .be in the'féllowing two
lovel landing'éttitudes: J
(1) Aillwheels‘contacting the ground‘simultanEQusly,
(2) The aft wheels contactlng the ground while the forward“
wheel(s) being Just clear of the ground, | B
" (b) The following two lgvel“landing loading conditions éhall be
considered. vhere the fo;v}éi-& éox;tj.on of the landing gear has two wheels,
the total load applied to 15}5& fc;rwardl wheels shall be divided botween the
two wheele in & 40260 pi—opdrtién. | S
(1) Vertiesl loads Shull be applicd in accordance with

the provisions of & 6.230,
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(2) The vertical loads specifled ia -subparagraph (l) of
this par*graph shz1l be combined with a drag load at ezch wheel. The dragl
loads shall not be less than 25 perCEnt of the respeetite vertical lﬂddﬁ-

6.¢32 Koss—up landing condition. The rotorcr;ft shall be assumed in

the maximum nose—up attituds permitting clearance of the ground by all
perts of the rotorcraft. The ground loads shall be applied perpendicularly
tc the ground.

. 6,233 QCne—wheel landing conditicn. The rotoreraft shall be assumed

in the level ctiitude to contact the ground on one of the wheels locu ted
aft of the center of gravity, Ths vartical load shall be the same as that
obtained on the one side in the condition specificd in g 6,231 (b) (1),

The unbalanced externzl leads shall be rcacted by the inertia of the rotor—
cr-ft. |

0.234 gide lo2d landine conditions.

(2} Ths rotorer:ft shall be assumed in the level landing
attitude; ke 1imit vartic:l and 51de loads loads shall be bzsed upon
lozd factors of 1.33 and 0,56 respectively. These londs shall be applied
at the grouni contzct peint, unless the landing geer is of the full-
swivelling tjpe in shich ezss the 10345 shzll be applied at the center of
 the exle, The conditions set forth in paragrabhs (t) zani (c¢) shall be
considsred, )

()} Ornly the wheels aft of the c;g. shall be zssumed to contact
the grouﬁd. Thae werticzl load sh2ll be divicded ecuzlly between the wheslss
The side loz3 shall be divided betwsen the two whoels sc that 60 percent
of this loacd zets inbezrd on onas wheel ﬁnd L0 percent acts Qutb0§rd en the

other 7heel,
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(c) The forward and aft wheels shall be ¢ssumed to contact the

ground 51multaneously..-The vertlc&l and side loads on the aft wheels

shall be divided in accordance with par;gr&ph (2) of this éeétion. Whefe
the forward portion gf the landing gear has two wheels,the loads applied
to the forward wheels shall be divided betweeﬁ the two.whegls in a 40:60

proportion,

£0235 Bréke roll conditionﬁ. Tke roﬁorcraft attitudes.shall ke
assumed to be the same &s those preséribed for the 1&val 1anding condiﬁions
in § 6.231 (a), with the shock absorkers deflecied io their static posifion.
The 1imit verticzl load shall be based upon a ioad faétor of 1.33. A4 drag
load equal to the vertmcal load uultiplied by a coefflclunt of frlctlon of
.0 .& ghall ve applied at the ground contact point of euch wheel e“ulpped
with br_kes, except that the drag load nocd not exceed the maximum value

based on limiting braks torque.

6,226 Taxyine condition. Thn rotoreraft and its landing gear shall

be d351gnud for leoads which occur when the rotorcraft is taxied over the
roughest ground which it is reasonzble to expect in normal operation.

6,237 Energy zbsorphtion for landing conditions. The landing gear

shall bg g@pable of absorbing the ensrgy of a free drop from a héiéht of

20 inches measureﬁ ffom the bottom of the tires to the ground, except:that

a lessef height shz211 be acéqpﬁébic if the wvalue chosen is shown to exceéd
by at least 1JT:§'the vzlue ;orrcsponding with the greatest probable sinkihg
speed of the rotorc?aft at ground contacé-in power—pff landings likely to

be made by pi;oﬁs of avef;ge skill. In:no cése'shéll the drop height be
less than 12 inches. It shall be accepuﬁble to neglect the welght of the
rotor bl_dcs in the drop test The maximum drop test acceleration devele

oped at the c.,g. of the rotorcraft shzll be determined in this £est.
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- 6,240 Sid’ landing cohditions..< THé Structurs ofta rotoreraft ecuipped

sith skis shall be designed in compliance with the loedirg conditions set-
forth in pergraphs (2) through (¢). -

(a) Up lcad conditions,

{1) A vertiéal load of Fn 2nd a horizontal load of Fo/d
sh2ll te epplied sismltancously at the pedestal bearings, T being the
maximum static weight cn ecach ski when the rotorcérsft is loaded to the
raximi design weight. The limit load: factor n shzll be determined in -
accordance with € 6.230 ().

{2) A verticsal load egual to 1,33 F shall be applied at
the pedesiel bearings, {Fcr P sez subpuragraph (1) of this paragraph.)

(b) Side lczd condition.  » side load of 0.35 En shall be

apolied in 2 horizeont:l plane verpendicular to the center 1line «f the rotor—
craft at the redestel teurings, (For F see subparagraph (a) (1) of this
section. )

{¢) Torrue load cromditicn. A torque load egual to 1.323 F

(£t 1bs) shnl) be arplied to the skd about the vertical axis threough the
cente? line of the csdesisl bearings, (For' P see subparagraph (a) (1) of
this scetion)

6,245 Flozt lznding corditions, The structure of a rotorcraft

equipped with floats shzll be Aesigned in compliance with the loading
concitions set forth in parzgrophs (2) and (B).

(3} Ug lo=d ‘ccrditicors.

(1) 4ith the rotoreraft sssumed in the static level
zttitade & 12ad sh-1l be spplisd so that ‘the resultant wster deaction
rasses vertically through the center of gravity of the rotoreraft, The

limit lcad. fecter sh:ll be determined in accordznce with 8 6,930 (dje
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(2) The vertical lcad prescribed in subperagraph (1) cf
this naraaraph shall be applied tcgether with an aft component equal to

Ge 2-5 the 'V-::]‘."tl!?—dl cump:nent-

(b) Slde 10ad con&itlon. ~The ‘vertiesl load prescribed in sub—‘

paregreph {a) (1) of this seetion, divided equally between the flcats,

shill be agpiied tbgéther with a side compenent equal to 9,25 the total
| veétigal'loéd.: The totdl sice companert shall be epplied to one float
omdy. ' | | -
o | MAIN COM:ONENT REQUIRFRENTS

6,250 Main rotor structure, The requirements of peragraphs’ (a)

thrnﬁgh (£) shall apply to the main rotor issemblies including hubs and
blades, | |

{a) The hubs, blades, blade attachmeﬁts, and blade contréls
which dre subject to alfernating stresses shzll be designsd:to withstena
repéated loading conditicns,  The stresses of critical parts shall be
.qetefmined in flight in 21} attitudes appropriate to the type rotorcraft
throughbﬁt the fanges of limitations preseribed in § 6.204. The service
life of such farté:shall bo determined by fatigue tests or by othér_methods
Found acccptébieAEy the Administrator. |

kbj. The majin rctor structuré shall be dssigned tc w1thstand the
critical flight loads prescribed in 88 6.210 thruugh 6.213.“,

{(¢) The main rutor structure shall be designed to withstand the
linit loadé;pfescribed in §§ 6,210 through 6,213 under conditicns cf auto;
rotaticn necessary fob nﬁrmal opératicn, ‘The roter rpm used shall be such

as tu 1nclud¢ the cffects At altltnﬂe.
r"l(dj The rotor tlaﬁes, hobd, end flapping hinges shill be designed
e withéiaﬁd a loading condltxoﬂ'slmulatlhg the force of the blade lmpact
'agéinsﬁ‘its stuf during cperaticn n the ground. | . . |
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(e) The Tbﬁcfiasseﬁ51y'éﬂnil‘be“désignéd to withstand loadings

simulating cther critical cbn4i£i\ésjéh&éh ﬁiéhi be encountered in normal
operati-n.

| (£} Ths rctor 3sse£bly éﬁéll'be‘désigheﬂ ic witﬁsténﬂ, at all
retutiongl speéis inciuding zéro, tﬂe:maiimﬁm tcraue 1itely to Ee truns—
mittel theretc in kcth “irections., If é:tcrque limiting device is provided
in ths tr:nsmissicn syétsm‘the design 1imit torcue need nct be greater than
the tcrcue define? bty the limiting devies, except that in nc case shall the
Cesign limit torgue be less than the limit.tcrque snecified in § 6.251 (c).
The Zesign t-roue shall Tz “distributed to the retor blades in 2 rational
manner,

6.251 Fuselags, landing gcar, and rctor pylen structure. The re-

Cuirements -F per:grzrhs (a) through (c) shell'anply'to the fusélage, land—
ing gsazr, &n’ ritcr pyli.on structure, ‘

{2} Ths structure shzll be designed t- withstond the eritical
loads presecribed in §8 6,210 through 6,213, It shzll be‘permissible to
rapresént the resiltznt roter force as @ singlc f%rce arplied at thc hub
attachment crint, The balsneing =nd inertiz lczds ceeurring under the
accelerste? flight o rditisns as well as the thrust from awxdiliary rotors
shc1l be consilered. .

{t) The structure shall be designed to withstunl the aﬁplicable
greund lcads prescribed in 88 6,230 through 64245, |

(c) The angine mrunt and adjacent fusélage structure shall be
Casigned to withstond 1o2ds oceurring in the rctoreraft u._rﬁer the acceler—
ated flight zn? lendine eenditicns, including the effects of enginé torque
1sads, In the case .f sngines having 5 or mere cylinders,the limit torcue

shall te cbteined ty maltiplying the méan torcue by z factor of 1.5. For
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4,3, and 2-cylinder engines the factors shall be 2,3, and 4, respectively.
(d) The structure shall e deslgned to withstand the loads
prescriked in & 6,250 (d) and (£fy.
EMERGENCY LHNDING CONDTTIONS

6,260 General, The recuirements of paragravhs (éj through (c) deal

vith emergency conditions of 1ahding on lznd or water in which the safety
of the occupants shall be considered, although it is accepted thét-parts
of the roioreraft may be damaged, -

{a) The structure shall be deSigned Yo give every réaébnable
probaﬁilitj'that all of the occurants, if.they make proberiuse of the
seats, belts, and other provisioné‘made in the design (éee 5 6;355),‘wi11
escape serious’ injury in the event of a minor crash landing (with wheels
-up if the rotorcraft is equipﬁédeiﬁh retraciable landing gear) in which
"the occupahts experience the following ultimate inertia forces relative to
“the surrounding structure.

| 7{1} Upward  l.5g  (Dowrwerd 4UOg}
{(2) Forward  4.0g
(3) Siceward . 2.0g

(b)) The use ofﬁa'lééser valué of the dﬁwnward inertia force spec—
ified in paragraph (a) of'thié section shall ke acceptable if it is shown
that the rotorcrdft structure can absorb the landing loads‘éarrespdﬁding
with the design maximum weight and an ultimats descent velncity of 5 fps
without excecding ths value chogen. | |

(c) The inertis forecs spocified in paragraph (a) of ‘this sce—
tion shell be applied to all items of mass which would Be 2pt o injure the
passengers or crew 1f'such items became loose in the event of & minor crash
landing, and the supporting structubte shall be désigﬁéd to restrain these -

items >
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SUBERT D - DESTGN AND CONSTRUCTION

GENERAL . - o
6,300 Scope, The rotoreraft shall not incorporzte design festures
or details whici expericnce hes shown to be hazerdous or unrcliable,. The
suitability of all cuestionztle design details or parts shall be estab-
lished by tests.

6,301 reterizls. The suitability and dursbility of all materdials

used in the rotorcrzft structure shzll be established on the basis of ex-
periesnce or testis. all metsriais unsed in tho rotorerafi structure shall
confora to 2;proved specificitions which will insure their having the
strength and other properties assumed in the design datzi

6.3C2 ¥ebriecziion methods, The methods of fobrication employed in

cons@ructing the rotorcraft structure shnll be such as to produce a con-
sistently sound structure. shen a [abrication process such as gluing, spot
wielding, or heut treating recuires close control to attzin this objective,
the process shzll be performed in sccordunce with an gpproved bprocess spec—
ification.

6.303 Stzndzrd fostenings. All bolis, pins, screws, and rivets used

in the structure shzll be of an approved tyrc. The use of an approved
locldng device or mothod is resuired for 21l such bolts, pins, and serows.
Self-locking Quts shz1] not be usad on bolis which are subject to rotation
in operzaticn.

. 6. 3’0!} Pl"ot ecﬁicn-

(z) All members of the structure shall be suitebly protscied -
agaigst deteriotgticn or loss of strength in scrvice due to wezthering,

corrosion, :zbrasion, or other couses.
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(p): Fravision for yentilatiqg and draingge of all parts of the |
structure shuli ba made ﬁhere necessary for'protgqtiqp;i'_
(e) In rotorcraft equipped with floats, spepialxpregautioﬁg
shull be_taken,agginst_corroszon'from sﬂlt-ﬂater; Qarticﬁlérlj ﬁhere parts
made froﬁudifferent metals are in clésa;proximity.

6.305 Ingrection provisions. Rigane shsll be.proﬁided to. perait the -

close exsmination of those parts of the rotoreraft which require periedic
inspection, adjustment for proper alignment and funetioning, and lubri—

caticn of mcving rarts,

6:,30¢ Moteriol strength proreriles ani design values.

(a) Material strength properties shall be bésed on 2 sufficient
number of tesﬁs of mcterial conforming to.spccifia;tioqs to establish dgu
slgn vzlues on a'statistical besise ' .

(b) The desipn velues shall be =0 chosen that the probability
of any structure bging gnde:strength bucauge of_mgterigl variations is
exbromely “emotn. _ '

(c) AJC—Eq mﬂd aYE—lB values shall be used unless shown to be
inappliezble in a partlcular.cgse, .

(ﬁ) The structure shnll be designed in so far as practiczble to
avoid points of stress concentrhtlun :here voriablie strossas 3Hova thn fa~ _

tigue limit are 11kaly to ccewr in pormzl  service,

6.307 Special factors. -
vencral.
(2} /%here there is uncertainty concorning the actual strength

of a narticular purt of the struecture; or where the strength 1s likely to

5/ &NC-5z, “Strenzth of Metul Aircroft Eiements," dnd alC-18, *Design
of Moo Alreraft Structures," are publishes by the. Army-Navy-Civil Comnittee
on Aircraft Design Criteria and may be cbtrined from the Superlntendenn cf
Documants, Government Printing Cffice, Jashington 25, D. C.
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deteriorete in service pricr to normsl replacement of the pert, or where
the strength is subject o appreciable varistility due to uncertainties

in manufacturing ercceszses and inspeetion methods, the factor of safety
rrescribed in § 6.20C (b) shall'be'mnltiplied'by.a specizl fuctor of a
value such 23 to mike the protability of the part being understrength from
these czuses extremely remdte, The special factors set forth in paragraphs
{b) through (2Z) shcll bz used for this purpose,

(b) Castinz fochurse

(1} “There cnly visual inspectisn of a casting is to be
emplove?, ine ezsting fsetor shall be 2,0, execept that it need nit exeeed
1.25 with respect ic boaring stresses.

(2) 1t shull be zcesptable to reducc the factor of 2,0
specified in subvaragrzek (1) of this paragraph to a value of 1,25 if such
a reluctiin is substzntizlted by testing at least three saoprle captings and
if the s.mple cazstings zs well as all procduetion custings are visually and
racizgrophiszlly inspected in scecrdince with an sppreved inspecticn speo—.
ifigazticn, During thess tests the samples shall withstand the wltirate
1ozd miltiplied by the ficier of 1.25 =znd in oddition shzll ecoply with the
correspending 1imit lesd madtiplied by 2 feebor <f 1015,

(3) Casting feetcrs other than those ecntained in subpara—
graphs {1) and (2) of this paracraph shall be acceptable if they are found
tc be arpropriztely relzted to tests and to inspécticn procedures,

(4) =» custing factor need not boemployed with respect to
the bearing surfoce of a part if the beuring factor used (see ceragrarh (o)
cf this sseticn) is .:_f gr«':'.;?.tar mezritude than the ceasting faetcr.

(¢} Bezrinz f2ctors.:

(1} Bezring facters shall be used of sufficient megnitude
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to provide for tﬂe effﬁcts of ncrmal relatlve motion. betvecn parhs,ard in
joints u1th cleuranee (frea flt, whlch are subJect te. pound¢ng or vibraticn.

(2) A bearing fuctcr neeZ nct be employeg on a part if .

anothor speci_1 factar pruscr’bei 1n thlq sectl n is wf greater magnitude

"thun the baurlng factur.

.~

ON Flttlng fcxct.f-y"fu .

(l) "4 rittd ng fuctor of &t least 1,15 shall be used cm all
fittings the strength cf whlch 15 ns t pmoven by limit and uvliimete leoad
tests in which the uetual stress canﬂltlons are slmulhted,iﬂ the fittlng
and the surrﬂundlnﬂ atructure. Thls factor ghall apply to all portiung of
the flttlng, the LETNS mf attachmenﬁ; and the bearing on the members joined,

(2) In the cuse of 1ntegrul ilttlngs the part shall be
treated as a fitting up to the peint where the ;ectlen properties bacome
typicalvchthe mémbéror ‘ ’ - _ _

(3) The fltthu factor need n°t be emplpyer where'a type
of “Jeint madé in accordance Wl h *;p Lveg pragtices is bassd on comprenep—
sive to=t datal, e.g. ccntlnueus joints in metal plating, weldad -Jodnts,
and scurf Jain s in wiods o

A'(ﬁ) fittlng factcr need n°t be employed with respect.to

the beafihé”sdrf#ée"f a L&rt 1f tbe bearing factor used (sae paragraph {e)
cf this sécﬁiaﬁj i= of greatur nugnltudu £hﬂn the fitting factor,
- I"TRDLOQ L

6,310 Main roto r tla‘es — ;ressure ventlng anc lralnavL.. Taternal

presuure Ventlng Lf the main rbtur blaaes shull be provifod. Prain holes
ghull ke prﬁv1den anﬁ, i ad:1t1“n, thm blaies shall be designet to. pre—

clude the prBlbillt" of w_ter bcComlng truppsd in any sgscticn of the blade,


http://shall.be

- 92 —

£.311 Stcps. The rctor_biédgs shall be provided with stops, 4s
-feqﬁireé fer tbe.particular iesién, t? limit the travel of the tlades ebout
their verious hingss, Frovision shall bé éade te keer the blades from
hitting the Areip stops except during the stoarting and stopping of the retor,

6,312 Retor and btlade bulance, Rotors and blades shall be mass bal-

anced bc the “egrze necessary to prevent excessive vibrati-ns and to safew~
gusr< against flutter at sll speeds up to the maximum forward specd,

CCHTROL SYSTEMS

6.320 Generzl. AlL coptrols and contr-l svstems shall operzte with
ease, smi~thness, .p” positivenass aprroprizte to their funeticn. (See
also 88 6.350 and 6.352.)

6.32). Control svstem stops,

{a} all control systems shall te provided with stops which pos-
itively limit %he range of motion of the piloi's controls.

{(b) Control s7stex stops shall be so located in the system that
weer, slackness, or take-up adjustmeﬁts will not appreciably affect the
fénge of trevel. |

(c} bdntfoi-system stors shali be capable of withstanding the
loads corresponcing with the design conditions for the control system.

6.322 Control system locks., If 2 device is provided for locking the

control system whiie the rotorcraft is on the ground or water, the provi-
sions of pé}agfaphs (;) and (b} shall apply,

{(g) 4 means shall be rrovided io.give unmistakatle warning to
the pilot vhen the lﬁcking device is engaged.

(bj Yeans shall be provided to praciude the possibility of thae

lock becoming engeged during {light.

L 4
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6 32}_ Statlc tests. Teqts shall be conducted on control systems to

bhO; cn;pllqnc# w:th llmlt load revp}rgmantﬁ ;p accggﬁan ﬂﬂg&th,&pe nro~
v131cns“pf paragraphs {3J3PH€GF§?1ﬁ?1e3,ﬁ;gn;ﬂﬁ;_@J;;;;gigy;i[rg;a;*htéié-ﬂ"
| (a} The dirsction]gfighgfﬁaﬁt-;pags_§h§}l¢§§,§§¢§jas Yo produee-
the most severe loading in the contral~systam.
(b) TPe tests Sﬁail 1ncluda all flttlngs, pu*leys, and: br&cﬁets
used in attachlrg the sontroL sys+am to the main structume. & .. i
- {0y aralvaes or individual load tests shall- he conduot ted to
de@qnst;ate-cOmpliaqne with the speelel factor requiremssts: for control .

system joints subjscted to angular motion. (See 88 6,307 and 6.325.)

_6s324 Qpersticn tests. an operation best shall be conducted for.each
ébﬁtrol system by operstirg the controls from the pilot compartment with .-
;tﬁg;énti?p syst;m_lcaded to correspond with loads,specified f&fhthe control
system. In this test there shall be no jamming, excessive frictiddly dr ™ %
Siidesstve Herlockion. - e

6,325 Gontrol system-deteils, A1l details of edntrel systems shall

bé:ﬁeéigngﬁraﬂd ingtalled to prevent jamming, chafing, end interferenes ;...

™

i means sheld-be'

sutdonar
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6,327 Autorotation control mechanism. The mein rotor blade piteh

control mechanism sh2ll be arrenged to permit repid entry into auto-
‘rotative flight in the event of power failure.
LANDING ‘GEAR
6,335 ihecls. Ianding gesr vheels shall be df an approved type and
shall heve limit load ratings ecuzl to or greater than the limit loads
determinsd in =2ccordznce sdth 88 6.230 through 6.237.

6.336 Erakes. o brzking device shall be installed, controilable by

the pilot and usatle durirg power—f{f landings, which is adequate tc insure:
(a) Counterazction of any normal unbalanced torque when sﬁarting
or stoppirz the rotcr,
(b) Holding the rotorcraft perked on a 10° slope on a dry,smooth

2vement .

6.337 Tires. Londing wheel tires shall be of an approved type.d Thé'
mayimum static lozd rating of the tire shell not be less than the-static
ground reaction obitainsd -t the-wheel,'assdming the maﬁiﬁnm design weight
concentratod =t the most anfavorabls eohber of grevity position.

6,338 sSkis. Skie shzll be of an approved type, The éppravad. I‘at.it;;g
of the skig shcll nct be less than the maximum weight of the rotoreraft Qn.
which they are instzlled,

6.3 Ski inst.ll:eticn,

(=) #hen used, a ski installation shéll'inciude a trimming gear
and & restraining geer. |

(L) - The trimming genr shall bo designed 4o meintain the sid in
an appropriste pesition during £1ight. Tt shall have safficiont strenghh
to withstend the msxdimum zerodynamie and inertia lcads to which the ski is

subjected, .
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{c) The reatrwlnlng gear and the structure to whlch 1t is.

attuc“ed shz1i be deslgned t” withstand = vert¢cal 10gd egua l to 0, 8 tlmes

th

[UN

static vertlc;l ;oad on the sii, -2pplied first ab the forwara enc of
the flut }cftion >f the ski and secondly at the aft end of the flat porticn,
Tﬁé restrgln1n7 Sear sbﬁll 1init -the engular trevel “of the ski, with the
shoek zhscorber brth in tbe extended and the fully compressed p031t10ns, to
such volues s will mmommo&ﬂf the pogition assumed by the skd in the con—
ditions set forth in sub;,ragraphs (1) and (2}. | '

(1) ukren the rctoreraft enccunters zn uphill slope of o
7.5° mak. in a level sttitude, R

té} Vﬁﬁen_the rotorcrafi enccunters,a downhiil s;ope of
7.57 mex. in tnl‘—ucun nogition

. FLOATS :

6,340 Bucyancr (main floats)e -

(=} Miin floats shall have a bucyancy in excess of thd£ire~
quiréd te SQpp$rt therméximum weight of the retorcraft in fresh water'és
followss: :

(1} 50 pb“cent in the case of sipgle flﬁats,
:'(2} .60 percent_1n the ease of deuble flonts,

(b) Hain fla ts for use on ritorerdft of . 2,500 lbs or more
maximum weight shall.cont:in_at least 5 watﬂfﬁigh cumpartments of ap—
proxinatély egusal vviuﬁé; Hain floats for uss cn rotcrcraft of less than’
2,500 lbs riaximum wetht shdll contuln at least four such comnartments.

6341 Flaqt strength. Floats shall be de51gned for the conditions

set forth in paragraph (a) anc (o)

(a) Beg type floats. Bog type flouts shall withstand the
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maximum pressure differentizl which might be develcped at the. maximum
2ltitude for which the rotopcraft is designed,. In additicn, ﬁhe float
sh2il withetrn? the maxdimum expected vertiezl lcad distributed zlong the

length of the bog ~ver three—cuarters -f the prciected beg zreda

(b} Rigls fleats. Rigid type fleats shzll withstand thehmaxi—
mus expected wortical, horizentzl, end side 1rzds, wn appreprizte losd
distributicn under critic-l conditions shall be used,

FERSCEWEL . aMD CaRGO ACCOMMODATIONS.

6.35C Filct comrartment — genercl,

{2} The arrzngement ¢f the pilct compertuent and its appurte-
nances shall provide safety anc assuranée that the pilot will be able to
perform c11 of his <duties und cperate the centrols in the correct wanner
#without unreas-rabls eoneentrati.n and fatigue, ‘

(b} Wren provisich is uede for a second pilot, the retoreraft
shall be erntrellsbls with equal g=2fety freom both seats.

. {e) Tne pilct ecmparbtment shall be constructed to prevent leak—
age litely to be distracting to the crew or hargmful to the structure when
flying in rein or snow. |

{4) Vibrotin 2na ncise characteristics of ccekpit appurtenances
shali nit interfere with the sife operaticn f the. retcreraft.

6.351 Filot comperirient wisi~n. The pilot compertment shall be

arrznged t¢ afford the rilet & sufficiently extensive, clecr, znd undis-
tcried viem for the safs orersticn :of the rotoreraft. During flight in a
moderate rein confition the pilet sholl have an adeouate view of.the flight
peth in normal flight and lan?ing, and have sufficient protectieﬁ from the
elerents sc that his vision is not unfuly impsired. The pilot compartment

shall be free of glare and reficctions which would interfere with the
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pilotts visicn, For rotercraft inteonded for night operation, tho demon—
stration of these qualities shall include nightAflight_tggtsigq:

- $a352 Pilot windshield apd windows. 4all glass panes shall be of a

nensplintering safety type. . . s

- - 65435% Gonbrols. -

L ]

() all ccekpit controls shall be-lceated to provide cenvenience
in cperaticn and in a menner tending to prevent confusion and inadvertpnt
operation. (See alsc § 6.737.)

{b) . The contrels shall be so logated end arranged with respect
te the pilots! scats thet there exdsts full o2nd unrestricted movement of
each contrel without interference from either the cockpit structurs or the
pilots! clothing when scateds . This shall be demonstrated for individuals
ranzing from 512" tc 6'0" in height.

64354 Doors. Clesed cabins shall be proviced with at least one

‘adecuabé and easily accessible externsl doore No passenger door sh;ll be
so lcested with respect to the rotor dises as tc endanger persons using

the docr.. -

64255 peabs-apd bertns. - On rotorcraft manufactured en-or after the

- effective date of this pert all seats and berths, ipeluding their suppori—
ing structure shall be desighed for the loads resulting from all 'specified
flight “and landing conditions, including the emergency landing conditions

of -8: 6,260, . Reacticons from safety belts and harnesses shall be‘takgn into

- agcount. |

£.356 Cargo and baggage compartments. (See also § 6,382.) -

(a). Fach- cargo and baggage compertment shall be designed for the

placarded meximum weight of contents .and the critical load distributions at



- 98 -
the appropriate maximum load factors corresponding with all specified
flizht ard ground lvsf conditions, excluding the émeréenc?_landiné con—
ditions of § 6,250, - - | '

{t}) rrovisions shall be made to pr;vent the contenté’in'the cmﬁ-
partments from bsceoming a hazerd by shifting under tée loads spécifiad in
paragfaph (2} of this section.

(c) Provisions shell be made to protect the passengers and crew
from injury bz the contents of any compartment when the uitiﬁate inertia’
force acting forward is Ag,. . - |

6.357 Exergency exits.

{2) Closed cebing on rotopreraft carrying more than 5 persons
shall by provided with tn emergency exite an 2dditionsl exit or exlts
shzll be provided where the totzl seating capacigy is more than 15, Emérw
gency <xits shzll comply with the provisions of s#bparagra?hs (1) through
(6). (See also § 6,732 (c).) |

(1) an ermergency exit shall comsist of a movable swindow
or panel or of an zdditional external door which provides u clesr and
unobstructsd openire, the minimwn digensipns of which sh2ll be such thut a
19 in, by 26 in. ellipse may be combleboly inscfibed therein.

(2) an exit shzll ke readily acceésible, shall not reqﬁire
exceptional agility of & person using it, z=2nd shall be so located zs to
facilitate egress without crowding in all prob;ble zttitudes resulting from
2 crash.

(3) The method of opening an cmergency exit shall be’ simple
and obvious, :nd the exit sh:ull be s0 zrranged and marked ﬁs tﬁ be readily

located and overatod cven in darkmess.
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) (4} : Reasonable.provisions. shall-bz.made agiinst the:
jamming of emergency exits-as a result of fuselags deforiation,
(5)  The emergency exit, or sctond door, shall be on the -
opposite side of the cabin from the meirn.door,
(6) The proper functiohing of emergency exits shall  be

demonstrated by testso.

- 64358 . Ventilation.. The ventilating system for the pilot and
passenger. compartments shall be so designed as to preclude the presence of
excessive quantities of fuel -fumes and carbon menoxide. The concentration
of cafﬁon monoxide shall not execced 1 part in 20,000 parts of air under
conditions of formerd fiight or hovering in zero wind. For other con—
ditions of operation, if the carbon monoxide concentration excecd this
valug,_suit;ble operating restrictions” shall be provided,

FIRE FREVENTION

6.38Q Generzl. The fire prevention requirements of this subpart

apply to persomncl and cargo compartments, additional fire prevention
remuiremagts are prescribed in Supart E, Pewerplant Installation, and
Subpart F, Fguipaent.

_ézgg;, Cabin interiors. all compartments occupied or used by the
crew or passengers shall comply with the provisions of paragraphs (a)
through (c).

ga)t The materials in no case shall be less than flash-resistants

{(b) The wzll and ceiling linings, the covering of all upholster--
ing, floors, and furnishings shall be flame—resistant,

(¢) Compartments where smoking is to be pérmitted shall be
eruipped with ash trays of the self-contuincd type which are completely

removable. All oEEEF“tempaptments shall be placarded against smoking;



- 260 -

6,382 Carpo and baggare comvartments, Cargo and baggage corpart—

ments which- are remote frof the pilod compartment shdll bé completely-

lined withi fire rosistent material, except that addisional lining of flame-

-

-

resistont caterial pay be employeds

6,383 Feating svstems, I . e

(2) Genercl., Feating systems involving the passage of ‘cabin
gir over cr in clese proximity to the evhaust manifold shudl nct-Ea used
-unless adecuate precawticns-are incorporated in the design to trevent the
Antreducticn of cirbon ronoxide into the eabin cr pilst coimpartment,

-{b)  Heut exchenzers. Heat exchangers sk2ll be constructed of

suitublo materiels, shull be cooled adecustely unler =1l c.nditicns, snd
shcll be ¢c:pable of ousy disassenbly fir inspection.

(¢) Coghusti-p hesters, Gascline—cperated dombustion’ hesters
sh:li bEe «f an av rovel type 2nd shell be dnstolle? =0 as to conply oith
the 3pcliestie sectins of the powerrlant jnst1l2ti n-recuvirenents.
covering fire hasards und preczuticns, 413 applicable recuiresents con-
cerning fiiel tenkes, lines, =nd exhaust systens shall be considered. ~(See’
88 04422 through 6.428 zn? 6.463.) - e

6.284 TFirs pritecti p of Fflight contr:ls, o1l primary flight con-

trols pessing thriugh the engine ¢ mpartment shall be constructed of £ivés
provf m2bericl or shiull be encl. sed in 2 suitably ventiluted and drained
gneldsure of C.012-inch n.rin=lly thick stainless steel or materizl of

ecuivalent Tirefroof juziities, - Tee

»
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LISCELLANEOUS

6,390 Leveling morks, Reference marks shall 'be previded for use

in leveling the rotoreraft to facilitate weight and balarice deternina-
~ticns on the ground.

62391 Bellust provisions. Ballust provisions shall be so designed

and constructed as to prevent the inadvertant shifting of the ballast in

flight. - {See alsu 88 6,105, 6.738, and 6,741 (c).)
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SBAET B - POTETELANT TMOTALLATION

CRERAL

5,400 3Sepoe. ({3} Geperzsl, Thes powerplant irstallation shiall bo

ecasidicred to include cll gonporents of the rotorercft which wre rooossery
for its prepulsicn =iith the oxeepiion of the structurce of tﬁe main ard
cuxilinry roiors. It skall 2180 be considercd to Inciude all compononts
whichk affoet tha contrel of tho mojor propulsive units or which affect
thair scfoty of operaticn botwoen normel inspections or ovoerhanl neriods.
(Sec 88 6,602 a-d 6,613 for instrument instmllotion ord morking,) The
roquircnerds of percgroztas (B) through (d) shall be —pplicabls o 811
nowsrplants,.

(b) A1l eormponcnite of thoe powarplant installetion shrll be eon-
structse, erronged, and instnllcd in 2 monner vhish will assure their con-
tirved safc opercticn betvrecn normal inspeetions or overhmul ooricds,

{c) leenssibitity shell be providoed to permit such inspostion

(d) ¥oaeirieal intsrconnections sholl be providad e orevent
tho sxistones of dilToroices of potontinl bedwoon major componcots of the
vorrcriont instoll-tion and cthor vortions of the rotoreraft.

-

5.42 nzing typo eortification. 11 engines shalil be tyne

l—l
ks

-

cortificatod ir ncesrédance with the nrovisions of Part 13 of the Givil

£ir Rogulations.,

402 Engirs vibration. The enginc sinll be instrllcd to proelude
hermful wibretion of ~ny of the ongirme parts or of oy of the components

T

/)

of tho rotererafc. I

{2

11 bo dcronebrotod by rneane of a vibration

1

h

=
13

+ tho

<k

ipvostig~tion 3dition of tho retor oand the rotor drive systom

33
Q
@

to tho enzine not rosult in modifieation of engine vibration

o
ok
A
ot
i3
o
Q
+
b
J

chorretoristi 2nt thot the principal rotating portiors of the
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ongine arc subjectod to exceasive vibratory stresscs. It shall also bo
demonstrated that no portion of the rotor drive system is subjocted to
oxecssive vibratory stresscs. |
ROTOR DRIVE SYSTEM

8.410 Hotor drive mochonisam, Thae rotor drive meochoanism sghall

incorvoratec a unit which ﬁill uutamﬂtibally disengage the rotor dyive and
_cngine from the maln and auxiliory rotors in the event of powor fnilure,
The rotor drive nechaniam shall be so arranged that all rotors necessory
for control bf the rotorcraft in autorotative flight will continuc to heo
driven by the main rotor(s) aftor disengogoment of the cngine apA foter
grive from the mein 2né auxilisry rotors. If a torgue limiting dovice is
emplsygﬁ.in the robor drive system {sce 8§ 6,250 {T}), ‘sach deviee sholl
bc located tc pormit continucd conitrol of the rotoreraflt aftor it becomes
Ccperctivo. -

64411 Rotor brakes. If a means is provided to control the rotation

of the rotor drive system inflaopondent of the engine, the limitations on
the use of such neans chall be sveeifizd, and the contrul for this medns
shall be guarded tc provent inadvasrtent operation,

6.412 Rotor drive and contrel mochonism ondurance tosts. (2) The

rctor drive ang contrci mochnnism shall bo tested for not loss than 100
hours. The tost shall b condueted cn tho-fotorcraft,'cnd the powoer shall
be absorbod by the act;ul robors to be installod, except that tho ﬁse-of
other grouni or fligﬁt tost facilitics with sny otﬁpf approgrinte mothod of
powor absoration shall bé accenbable providasd thnt all conditions of
sapport and vibrntion closaiy similote the conditions thch would oxist
during 7 best cn the cetunl rotorernfi, The endurtnco t;sta shol]l include

the tests roguired by varogrephs (b} through (a).
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{t} & 80-ncur portion ¢f the endurcnce tust shill be run =2t
1ot less th-oa the meximum contimuous engize spead in conjurstion with
mnxirun eontinuous engire voweor. In tiis test the mairn rotor ghall be
set in the positicrk whieh will give maximum lengitudinal ¢yslie piteh
change t¢ sizulate Porwerd flight. Tho auxiliary rotor conircls sholl
b2 in the nesitinan for noapmal omeration under the conditicns of tan tast.

{c) & 30-hcar porsieca of the ongurance test shell be ran ab
nct less then 20 rercent of moximum contiznous cngine spee? amnd 73 moreent
of »2axirmnm conbinuous ongine power., The main and avziliary ratcr'c;atrals
during this test skall be in tha same pegiticn as nreseribzd in poragranh
(b) of tris szcticn,

(d) & l0=hcur vortion of the endurtnec o5t shali ﬁe ran 2% nch
l:ss thon takoe~e?T eongine power ard spoed, (Tha roip ond cuxiliory roter
eortrels shall bs in the nermel resition for verticel csccont during this
toste . : ’

(e} T2 portiosns of the onduronee test preserdibed in
maragrazhs {BY 2n? {e¢) of this scetisn stsll be ennducted in intervals of
n% lees thnn 30 minubtes 2nd onoy of acdomplished sither on the greund or
in Tligh%. ‘The portion of the cnduranse test preseribed in pareprapk (3)
of this scedion moy be conducted in irborvals of 5 minubss or moras

(£} 5t intervals of not more than every 5 hours during the
cniurancs tests vresaribed in oarngraphs (b)), (e), ~rd {d) of this
scetion ths eagire sholl bs s=toppod rapidls. cnoursk fe 21llow the orging
and retsr drive to be aublomctienlly dizcngoged fron the rotors.

{z) Thore sh2il be deecmblished unrdcr the cdernting conditicons
spceifiod ir moragrint {t) o€ fhigs soeticn BOO ecmplcote eyelzs oF lntoral

cortrol =1 B0 eoerlets erelos. of lingitudinal e-ndrsl of the mnin rotors,
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nnﬁ 800 ccmplétc eyelog of control of =21l muxiliary rotors, A completo
control cyclé'shall'bc eonsidered to invelve movement of the controls
from the neoutral position, bhrough both cxtremo positions, md bnck to
tha noutrnl fosition, The control eyeling may be gecomplished during
the torting preécribed in parasravh (b} of this scction cor may be
neeonnlished separctely.

6,413 &33iTional tests. Such additional dynamic, enduranec, tnd

operctionnl tests or vibraotory investigations shall be conducted £8 cre
found neccssary by tho Administrator to substantiate the airwsrthiness
of the rotor drive mechanisan.

5,414 . Shafting ceritical epcods, An investigotion skall be mrde o

detormine ﬁhat the eritical speeds of all shafting lis nubsids the range
of pcrmissiblo cngine soecds under idiing, pbw@r—on, and autorotative
conditions:' It shnll be domonsirated by actﬁai operation that this con-
dition is satisfied with tho mechanism 1nstnllod in the rotereraft,

6.415 Shafting jeints. AL1 uﬂlvnrpﬁl 301nts, slip joints, and

otler slqitlng joints sinll have »ro vis*cn for lubricstion, unloss it is
damonstratod ‘bhet lack of lubricaticn will haove no advorse effect on the
operation of the rotoreraft,

FUEL SYSTEM

6.420 Camccity end foed. The usable fucl copacity shall rot be

less than 0,15 gallon per maximum continuows horscnewer for ﬁhich the
rotofcrnft is to bé certifieated. Gravity feed or mmchanicﬂl‘pumping of
fuel shnll be employed. Air-pragsuro fuol systoms shall not be allowed,
The Teel sunply systam shall be arranged so that, in sp far ns
prceticable, tho entire fucl a;pply ean bo utilized in the meximum

inelin~ti-ns nf the fusolago for zny sustained conditions of flight, and

so that the feed ports will not be uncovercd éuring normil mancuvers
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involwving rodernte r1ling or siésélipping, The system shnll alse feed
fucl prompily aiter onrc tank has run dry and ancther tzank is turne? cn,.

6.421 Unusable fusl sunnly, The unuseble fucl supply in eceh tonk

shnll be thot guoatity at which the first evidenes of mnhlfuretioning
~sgeurs in any susttinced flight condidion at the mest eriticzl weighd and
conter of grovity position within the approved limitstions. The unusable
fuel supply sh2ll be doternired for csach tnnk usel in nermsd cpsr-oticn,

(See z1s> €8 5,102, 6,736, ond 6,741 (e).)

6.422 Fual tank eonciruction and irnstcllotion. Fuel tonks sholld

’J‘

e desigoed “nd installcd in sréante with the trovisitns of
parcgyephs {3) threugh {e].

{2} Fuel tonks sholl be espable oflrﬁthstznfing witheut failure
21l vivroticon, insrtin, flaid, zpd structural lands to thich they may be
sub jootad in operotion,

(b) ¥ucl tonks shell be enprble of withstanding, withcut £21luro
or letkace,on intrrol dressurc equ:l to the pressure develo?éd furling
the momimn 1imit 2cceloration with fall 't:;r‘ms; exeept thot irn no cose
gshell the minimua inbornnl pressnre be less thon 3,5 1bs/sg,. in, for
corventiznnl typa torks or less then 2,0 1bs/sq. in. for blafder type
tonke,

{c) PFusl banks of 10 gallons or grentor canaeity 111

I

neorrorete intorna) baff)es unloss externsl support is providoed e

rosist surging.

(3} Fuel tonks shedil bo sownroted from the enginc c-mprréaent
by = fire w2ll, 5% lzast cne-~-half dineh claar air spoce sholl be orovided

(2) Smces cdiacent e the surfoecs of fuel tonks shall be

venbiloted so thoh fumes cfonot accumulante in the tank compartment in case
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of loakage. If two o more tanks have their cublsts interconneeted,
they sh2ll be eongidered 2a cne bank, The air sponces in such tanks
shall bz intercomneeted to prevent ﬁhe flow of fuol from ore tank %o
ﬁnothnr as & result of 2 differente in pressure in the respective tank
air spaccs.

6.423 Fuel tank details,

{(a) Fxvpansion snoce. Fuel tonks shall be provided with an

ex;ansiop snace of not loss than-2 vercent of the tunk eapacity. It
shell not he possible to fill the fuel tank, expansion space inadveértently
uheh the rotoreraft is in the normal ground attitutes.

(b} Sump. ZErch fuel bonk ghell incornorate & sulp and drain
_Jocated ©F the point in the tank which 1s the lowest when the retererafld
is in the nommal g:ound attitude. ‘he modn fuel supply sholl not be

drown frorm the bottom of the sump.

{e} ¥iller ccnnecticn. 4%he design of fucl tank filler con-
recticns sholl be guch ns te 2revent the entrance of Tuel into tho fuel
pank qcmpartmant er to any cther nortion of the rotoreraft other than
the tank itself. (See olso § 6,738 {8} (1).}

(d) Yents, Fucl tanks sholl be vented from the top portion
of the cxmangion splce in such 2 manner that vernting of the tenk is
cffcgtivc ggder.all rormal flight conditions. 4Yhe air vents shell be
_arranggd to ninimdize the possibllity of stoppage by dirt or ice fommmtion,

;[ﬂj Sutlet. Fuel tonk outlets shall be provided v th. lorge-
mesh fingur_strninars.

6.424 Fucl pumps, If o mochotnical pump is umployoed, an emergency

pump shall also bo instollied to ba ovaileble for irmediote use 1n caso
of f2llure of the mechanieal pump.. Tumps of appropriate enpaeity moy

also be used for pumping fuol from =n auxiliary tank to o ma2in fuel tank.
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Mechanienl Qu_-'zgals:;-’sta'?'.s shn1l be so arrarged that they canndt feed from
mare tron one tonk at a timc.

6,425 Tual s‘f % lincs ond fittipgs,

(2} Pusl linss sholl be installed and supyorteﬁ to groven
excessive Tibroticn 2rnd €2 vwithstond loeds due teo fuel pressure ond due
ta acecleroted £light corditions.

{p} Fucl linos which are connccted to components of treo
retoreralt betroen which relotive motion eculd exist shall incorverate
previsions for flexibility.

{o) Floxibls heso =skell be of on opproved tyLc.

{C) 211 fucl lines 2nd fittirgs shall be of suffigient sizo
5o that th: fucl floy, with the fuel being supplicd to the carburetcr at
the minirmn pressure for pronor curburatcr cperation, is not loss then the
following:

(1) For gravity feed systams: double the normel flow
required to oprate the engino at tnke~off powers

(2} For rump systems: 1,5 times the ncrmal flow roguired
t2 overcte ths copine 2t tnkoecff power.

{c} & test for procf of complianec with tho applieablo Tlow
reouiromcnts shall be conducted,

64426 Valvez. 4 nositive ond quick-ceting valve which will shut off

all funl o coch gngine individuclly shall be previded, ihe exrbrel for
this valve sarll be within e=sy refch of aoppreorinte flight porsonncel, In
trte cose of retoreraft employing mere than ono source of "fuel supply,
orevision shnlY bo mde For irndeponlont feoding from cfeh source. tho

shutoff velve sholl mob bo leented elasor to the enging than $hc remoto

side of tho firc w211,



£.487 Strainers. A straincr incorporating 1 sediment trap and

drain shall be prgvidcd.in:the fuei sy stom between the fuei tanks ond the
cnglne and. ehnll be ipstalled in an decessible position, The mercen :
ghall bo eosily romnvabie for elogning. If an oengine-~drivon fagl jump
is provided, the strainer shall be locoted botwoen the fuel tonk 2nd the

~ PUlDe -

6,423 Draing. One or more dccessible drains shall be provided ot

the lowest poiqt in tho Fuel system to droin eompletely ol par%é of'ﬁhe

- system when the rotoreraft is in its ncrmel position on level ground,
Such drainslshall.discharge‘cléﬂr of ﬂll'pﬂrts of the ratorcrﬁftﬁmnﬂ
ghnll be equipped with safety leoeks 1o provent teeidarntal o;uninga

6,429 Fuel quantity indicator, The fuel quantity inﬂicatdr'(sec

§ 6,613 (b)}shal;.bc insinlled to indicate.clearly to the flight crew
the quantity of fuel in ench tank vhile in flight, whon‘tﬁo or more
tanks are closely interesmmecteod by 2 gravity feed sﬁstem ard vented,
and when it is impossible to. fecd from éach tank sopﬁratcly, only one
Tuol quantity indicator neof bo installods If exposad.siéht émugés are
employed thoy shall be instolled nnd guordsd to prccludo.tﬁo neasibllity
of breakage cr domago. : -

OIL SYSTEH

6,440 . General,.

(2} Rach cngine shall bo!provided with an indenentont o;i sys-
tom copable of sunplying the cngine with n gppropriqto Quansity bf'Oil nt
a temperntile noﬁ execuding the mﬂxiﬁum.vﬁlch has beon eetablished ae safc
for continuous oneorntion. (Fer éil syétem instruments sce #8 6.5604 and
6.735.) | |

(b) The usable il eopreity shall no£ bo loss than the product

-

of the cndurance of the rotoreroft under ceritical oﬁér&ting'chnditﬁons and
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tho roximun 21l consumation of thcl cngine under the same conditions, to
which nroduet a suitobhle pevrgin sh2ll be ndded to essure adcounte
cireniztiosp ~nd eaoling of thcioi.l systan. In lieu of A ratim;r.l
analysie ~f rotorertft enfurcnee and cil consumntion, the tetal cil

eapreity =L 1 gnllon for coch 30 gallons cof fuel eapacity shall be

{e) 7Trz chility of tho 2il cooling previsicas to maintain
the oil inlet tomoor-turz t2 the engirne at or bolow the nmoeximn
estzbliched volue shell bo damonstreted by flight tests,

6,441 04l tont eorsiruehion ard dinstallotion. 0il tanks shinil be .

lesignod ord ins+n11sd in occecrdance with the vrovisicns of parograths

(2} 0il itens shnll be cenable of withstanding without foilure
21l vibrotion, inervic, fluid, nnd structurcl leods to which they may be .
subjected in cporeticon,

{p) ©0il trrn:s =hall bo capoble of vithstanding wAthout failure
or leakags °on intersal rressurs of § 1bs/sqglin. K

{2) 011 tanks ghnll be providfed with an expansion spice of not
lesg thoa 10 zereont of the tonk capiecity, nor logs than one-hinlf galllon. .

(2} ©4i1 tanks shnll be vented.

{2) Provision shnll bo made in the filler cpening to nrevent .

locntod. (Soe olse § 6.738  {5) 2).)

6,442 Gil lines ond fitiipes,

4]

(=) 041 1lincs shall be supported tr provent.cxeossive vibrotion.

{(b) ©Cil linss =hichk ars c¢ianaschbed to emponcnts of the rotor-

e

ernft botwoon vhish roelotive motion conld exist shall ingorporate

provisicns fer Tloxibilitye.
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{2) Flaxible hoso shzll be of an 2prroved tywe.

(d} 0il lincs shull have nn inside diamotor not less than the
inslde dicmeter of the engine inlet or sutlet, znd shall hawe no sgylices
betweon ennneetinns,

6,442 0i} Zrains. Onc or morc 2caqussibtle drains ahall be provided

et the lowast piind in the o1} systex to drain enmpletely 211 parts of

the systam —men the rotoreraft is in itg nermal peosition on lovel. ground.
Suck ;ralﬂg sha2] cdischarge elosr of all ports of the rotereraft -nd shall
ﬁo couipmed with sofety lockes o frevent aszsideatal ononing,

5.444 0il cunntity gougsc. an oil ouantity indieator (eco 8§ 6.735)

v = e - - —

ghull be ingtalled to iatiente Curing tho £illing oporation the cmount of
oll dn the oi) tonlz,

5.445 01l tonporciure indicaticn. A.teans shall bo nrovided for

mezouring during flight the cil tﬂmworﬁtura nt the engine irdlat, If a
soonrate cil syster i3 wrovided Por tho moin mter drive, o moons shcll
nlso he orovidsd 5o give o worning ia fliegnt when the oil - tomperaturs his

-

cxecolad o enfe volue. (Sce 8 6,504,)

-

pAiention, If ths mein reter drive ingerpoyatos

Bad45 Gil T OSSUTE
an iniopunduLt nil »nrassurc systom, o metns siall be provided to give
nownrning ia fllgﬂt wacn the cil prossurc ks @1lloa bolow o safe vilue.

COOLTNG SYSTIM

5.4%0 fGonerai., The cx~lirg svstcm HAWTl be enpable ~f muingriniag .

mginz tomnoratures within snfo oporoting limits under <11 esnditions ef-
flirht during 2 pericl at loust caual to that estoblischoed by tho fusl

erancity o the rhtrrerafh, nesumirg nirmedl enging povor ol Speeds,

3.451 Cooling teosts., Complimmes with the provisisng of § 6,450
shnll be fdemonstrated in flight tests in which cngine temperoture

measurononts 2ro obtaingl under eriticci flight conditions. Sueh tgsts
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sk21l be = nfuctz? in mir at tenmperatures eorrasponding with the moxinom

~ptiein-t-4 ~ir tomporoturcs o8 sneeifiasd in paragraph (n) of this scetion.

tz “ro e~rndaeiad unfcr C““;ltl“ns hlnb dovi~te from thz maxinun

=y

If tra to

l')

articiortol nir temnormoturs, the roesrded powerplant tomperotures shzll be
errroetod in “ecorisneg wth tho orevisions of marngrnshs (B) rnd {e) of

i

Gi

gzeticne, The corrocved tamporntures detormined in this monner shall

nrt oxe-od tho moximum osieblished sefe vnlues, The fuel used during tho

ccolinz tzsts shall be of the miriaom oetnne nurbor arprove? Ior the
chgines izveolvel, and $re rixturc sotbings shall be those used in normnld
onarttinon.

{(n) Woxirwn ondisi-nted ~ir fomberotbure. The moximn antici-

netad oir temperatarc (Bod 3ay eonditisn) ghnil be 100° F oad osca level,
d-er:-sing fron this vnlun =2t the zote of 2,60 F ner thwmeand Tcet of alti-
cv2loantil o bamperaturs o —GVOI‘is regched &bovs which
~ltitule the temmerctwee sh2ll be ernstont o -67° F,

{t) C-rrzeiicn froter for cv11r6ﬁr hend rnd 2il dinlet tompera—

turng, The grlirdor =ond oo’ 21 inlet tomporiturcs shall be eorracted

Yy wdlng tho 2ifforcwed bofroon the reXinum oobicineted nir tempercturo
A the tamerctars of the 2zbiznt ~ir ot the timulof the first oceurrenco
of mixicam evlinler hoxd v 2il inlet tomornture reeordcet during ths
cooling tzst, unlcoss 2 mare roticn2l ecrrceetlon is shown o be azplictblos

(c} OCcrreeticn £o2i2r $or eylindar barrel tomporoturces,

Crlirder »rrul fempernturcs shnll be cerrected by niding 0.7 of the

JifTeraner botwson thy rmoxioan actleipctcl nir tompoer-ture —nd the
crportture of the ~cblont nir nt the tine of the first o¢eurronec of

the meximur eylirder brrrol fempernturce rocordad “uriﬂg the ¢ooling test,

unizss - arre roticnnl exrrzeticn is shown to be applicable,
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6,452 Goolmnt syston. The coclant systom for liquid-coolcd cngines
shnll bé designed and installed in cecordence with the provisions of -

nar~granhs (2} through {2).

{a) Fillor cwenines. Provision shall bYe nadz in coolnnt tank

filler cperings to provent cadlnnt ovarflow frem entoring the comparte
ment in which the tonk is locctod, (SOD.&lSO g 6,738 () (3).)

{b). Lincs. ILinos and.connoétions shall conform to aceepbod
gtnndards and by their proseonco shall nét induce vibreticn to the radiator
cr to the structurce of tho retareraft,.

Fs -
Y e = A

(e} Prdigtors. Rrdistors shall be so mountci as not to induco
vibraticas 2né strains causing.distortion,

(d) Drains, Onc or moro ncecasiblc drnins zh2ll bs provided 2t
the lowest peint in any liquid coolant gystem to drain complotoly =1l
‘parts of tha system when the rotoreraft is in its normnl ﬁositinn sn level
ground,  Such drains shall discharge elsar of all porte of tho rotoreraft
and ghll be oguipped with safety iocks to provent accilentel oporing,

DNDUCTTION /ND ZXIIAUST SYSTIS

6,450, Cengral. The irnfuetion ond cxhnust systems shall bo designed

in nccordance with accented practica.

6.461 Alr induction.

(a) The enginc air induction system shall be Assigned to
supply the vro=mer quortity of alr &0 thoe engine undeor 1111 conditions of
aporationa

{b) Colé air intnkes shall open e~mplobely outaide the cowling
unless the omergerco of boekfire flomes is preitively provented.

(c) Corburctor zir intnkes shall be »rovided with drains. Tho

drains shnll not 2ischargo fuel in the possible path of exhaust flames,
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6,462 Inctuction systom “e-icing ~nd anti-iecing provisions,

{c) Tho cngine oir indueddon system shall incorvorcte menns
f~r the ovention ond climinttion of ice ccéumulntions, Unless i% is
Apmonstrrta? thet this enn be ccenmplished by other mumns, ecmplinnec
i th tha £2xlowing hoot rise vrovisirng shiall be demopstroted in 2ir Ireo
of visidble moistire ot o temperature of 20° T whon the enging is operating
at 75 mworeernt of its maximum contimaous nower, |

(v} Rctorernft couivped with se9 level ergines emnloying
c~nvontisnol venturl corburctors shall have a prohecter capablelof pr:vid-
ing A hgnt Tise of 90™ ®,

(¢} Rosereraft Quinped with sc2 lcﬁcl engines employing
carburetors thich emboly fertures tending to roduce the possibility of
ice formsticn shzll have a prchezter capable of providing « hent risc of
720° 7,

(¢} Rotcreroft eguinped with cltitude engines employing conven-
ti~nal ventori carbursiors sh2ll) hove 1 prchotter capoble of rroviding =2
neot rise of 120° F.

{e) Act-reraft cgaipped with altitude engines cmploying
coTburctors which onb-ly fortures tending to roluce the prssibility of

jce frrm-ticp ehnll &

0

v n prabhottor enpeble of providing a heat risc of
100° F,, except thot if 2 Tluid Aec-icing system is used the heat risc need

O—:
n~t be gre~ter thon 407 F,
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6,463 Exhaust manifolds.

(a) Txhaust manifolds shall be designed to provide for ex-

pansion, and shall be arranged and cooled so that loeal hot points connot

form.
{b) Exhaust.manifolds shzll be installed in accordance with the
redquireménts of subparagraphs (l) through (3)s

(1) Eﬁhaust manifolding shsll be such that exhaust gises
are discharged clear of cowling, rotorcraft structure, carburetor air
intake, and fuel éystem parts or drainsa

(2) Faxhaust mﬂnifolding shall not be located immediately
adjacent to or urder the carburctor or fuel system parts unless soch puarts
are protected against lenkage.

(3) Exhaust manifolding shall be such that exhaust gases
do not discharge in a manner which would impair pilot vision at night due
to glare.

FOWERFPLANT COMTROLS AMD ACCESSORIES

6,470 Powerplant controls — goneral, The provisions of 8§ 6,353 -

shall be aspplicable to all powurplant controls with respcet to location
and arrangement, and the provisions of § 6,737 shall be applicable to all
povierplant controls with respect to marking, All flexible powerplant
controls shull be of an appfoved type.

6,471 Throttle controls.

{a) 4 sepurate throttle control shall be ﬁrovided for esch en:
gine, Throttle controls shall be groupcd and arrenged to permit separéte
control of each engine snd aiso siﬁultaﬂcOus control of all engines.

(b} Throttle controls shall afford a positive and immediztely

regponsive means of controlling the cngines,
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6.472 Ignition s«.dtches.

(a) euzne shall be provided for nuickly shutting off all ign;a,
tion by the grouping of switches or by providing a master jgnition control.
(b) If = raster ignition control is provided, a guard shail be
| incornorzted to rrevent inzdverfent operation of the controel.

64473 ¥izbure cortrols. If mixture controls are provided, a sepa~
rate eontrol sh:ll be rrovided for sach engine. The mixture controls shall
be grouped ond srrurzed to peradit sevurate control of each enginc and 2lso
simultineous cortrol of =1l engincs,

6.474 Powerc_zn* accessories, TEngine mounted zeec:ssorigs shall be

of a type apoproved for inst-llsztion on the wngine involved, =nd shzxil
utilize the rrovisions mode on the engine for mounting.

FOMEIFLANT FIRE PROTECTICN

6.4%0 Gener:zi. The poverplant install ation shall be proteeted zgainst
fire in sccordance with B8 6,481 through 6,434, additional fire preventicn
requiremenps are prescribtcd in Subpwrt D, Design ond Construction, and
Subpart F, Fcuipment.

6,481 Vantilebicn. Cempartments which include powerplant instzl-~

lztion shail hovs prowvision for ventilation.

6.482 Shut—<ff mezns, Leans shail be provided to shut off the flow

in all lincs cerrying flzmmable fluids into the enginc compsrtment, cxcept
that a shut—off mezns need not be provided in lines form:nz an intezr.l
part of a2n engine. Frovision shall be mode to gusrd 2guinst inadvertent
opcration of the- shut—off mezns, and to make it possible for the crew to
reopen the shut—off means in flight ofter it has once been clossd.

6.483 Fire mall.

(2) all engines, 2uxiliary power units, fuel-burning heaters,
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and other combustion ecuipment which are intended for operation in flight
shall be isolated from the remainder of the rotorcraft by means of fire
walls, shrouds, or. other equivalent mesns.

(b} Fire walls and shrouds shall be constructed in such a mriner
that no hazerdous quantity of alvr, fluids, or flame can pass from the
engine compartment to othor portioas of the rotorcraft.

f¢} All openings in tha fire wall or shroud shall be sezled
with close fitting fireproof gromnets, bushings, or fire-w:ll fittings.

{d) Fire walls and shrouds shall be constructed of fireproof

materizl snd siill be protected against corrosion.

6,484 Ingine cowling and cngine compariment covering.

{a) Cowling or enéinc compartment covering shall be constructed
and supported so 2s to make it capzble of resisting =1l vibration, inertis,
and air loads to which it would be subjected in operation.

(b). Frovision shill bes made to. permit rapid and complete dralnage
of &1l portions of the cowling or engine compartment in all normzl ground
anG [light attitudes. Droins shall not cdisch wrge in locations which might
cause 2 1ire hezard.

{¢} Couwling or engine compartment covering shall be constructed
of fire—resistant material,

| {1} Thoss portions of the cowliag or cngine compartment covering
witich would be subjected to high temperatures due to their proximity to
- exhaust system parts or exhaust gas impingement shall be constructed of

fireproof materilsl,
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STBPART Fw TQITTEMENT

GENERAL

5.300. S2cva. Tre raquired basic equipment as presceribed ir this

sabpart is the minimum -hizh shz2]l be inétnlled in the rotorcraft for
cerbifization. 3Such 24diticnal equipment as is necesszry for s spseific
tyme of operziion is nrescribed in tke operating rules of the Civil Air
Rerulotions,

5.601 Fancticnel arnd installatiopnsl reguiraments. Zzch item of

enuipment instzlled iz 1 zotoreraft shall be:

{2} Of = ty»2 and lesign appropriate to ~erform its intanded

(b) ZIaveled 2s to its identification, function, or operatiocnal

-

limi%nticne, or any combimation of these, whichever is zpplicsible,

"
o
——
=i
I
w0

t2lled in zccoréance with specified limitedions of the

(2} Derornztrated €5 funciion nroperly in the rotorerafi.

6.302 Regvirel bocic equipment. The equiprent listed in S8 6.603

throush 6,505 sholl be t's renuired basic eguipment., (See § 6.600.)

603 Fiisni and navigational instruments. (See & 6,512 for instal-

{e} ¥-gnetiz direction indicator (see § 6.812 {c)!}.

6,604 Forernlant instruments. (3ee 8 6.613 for installation rejuire-

ments,. )
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(2} An 6il mressures indicator,

(3} An oil temperature indicator (sece §l§.§15.(g)),‘

'(4) A curburéfor pir temporature igdicator (soe
& 6.613 (f}),

(5) A tochometer 4o indicnte angine rpm and rotor rpm
for the main rétor, or for each maia rotor the speed of which can vary
appreeiably with respect $o 2nother main rotor,

(b) Fof each engine or tank (if rcauired in roference scetion)
there shall be installed:

(1} A soblont tempercture indieator, if lizuild~cooled
eﬁginos cro uged (soc 8 8.€13 {(n)),

o (2) 4 eylindsr head temperature indicator (see 8
6.613 (2)),

(3} A frel pressure indicator (if pumn—fed ongines are
used}, | |

(é} 4 nanifold pressure indiestor {if slbtitude cngines
arc usad),

(5) An oil‘quantity-inﬂicntor (aoe B 5.615 {a)}.

5,505 Miscallancous ccouipnent,

(n) Aoprowed sects for all ocenpants {sue § 6,355), -

"(b) Avproved safety bilts for all occupznts,(sco.g.é.GQB),1f«”'““

{¢) Mnastor switch‘arrgngemcnt fone 8 64623, ond 51624),"

(&) Séurce(s) of électrical cnorgy {nce §8 6,680 through -
6.622), whore:such aloctrienl cngréy is nocessary for operation of tho
rotorcrwfﬁ, | . . Ca

(¢) Electrical protective dovices (sce B 6.625). o
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TASTRV TS e INSTALLATION

6,610 Ganernl, Tac provisions of 88 6,611 through 6.613 shall

coply to the insitellatiorn of irstrumonis in rotorercoii.

6.611 Arronpeocnt ond visibility of instrament instclloations.

{n) TFiighi, rzevigation, and poverplent instruncnits for use by
cach pilot sh21) be aosily visible to him,

{b) Ca mmltisrgine rotoreraft, idcnticel povierplant instrumcnts
Tor ths several eagines shell be so located as t0 nrevent ony confusion as
t0 the enginces o +hrich they relato.

(2} The vibratioz charzcteristics of the instrument pancl shall
bc such r= not te impair soriously the reafebility or the cceuracy of the
instruscnts or to damzge them.

6,612 Flizht =and navigationsl instruncnts.

(1) Ajr-gpecd indicating system, The air-speed indieoting

gystzm sk2ll be so instolled thoet thoe zir-specd indientor shcoll indicate
Trac 2ir specd OF searlevcl under siandard conditions to within an
alloweble iznstcllotionz) arrer of rnot morc thon vius or minus 3 nercent
c? tha ezlidbradcd 2ir specd or B mph, whichever ie grenter. The
galivrotion shell e made iz flight st 211l forward spocds of 10 mph or
ovr. The ﬁllowahlc inztzllation exror sholl not be. axceeled at ony
farviard sﬁecd cff 20 arh 2nd over., (fec B 6,738.)

{b} St=tie cir-voni system, ALl instruments provided with

stokie 2ir cosc emficetions o)l bs so vonited thot the influcnee of rotor—

eraft | specd, the oponing ond elosing of windomws, air~flow variation,

3
g
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o
5
]

2, o other foreign mottar will not seriously affect their oaccuracy.

(e) HMaznctic direction indicntor, The magnetie direetion
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2P fected by the 1rp1an ats vihration ox» mng"vtic fie1d Lf%er the

éircetion in?ieator hos been compensgteﬁ, the ipgtallation shall be such

thnt th~ A v;atloa ir lavel flight does not exceod 10° or arcy heading, A

guitanle ol it“ﬂulor nlDoaﬂu sn»11 e nmcvi@eu ag spceifisd in 8 6.735.

65,5817 ﬁow roognf instruments.,
- —— -

(a) Inatsument linss., Instrument linos shall comply with the

provisions of E 6.425, In addition, Instranent linso carrh1ng frammable
fluids o garas_under vrosgure shall be proviiud ”ith rogtricted crifices
or equivalent safcty devices ait the scurce of thu pressure to rrevant the

gscany of oreessive fluid or zas in ease of lina failuro,
2

{b) Fucl Guaﬂﬁiﬁy indic&to?. el quastity indicators sha;l
bé galibrated tc rcad zero during level flight when ?he guarctity of fual
renaining in the tenk is cgual to the unusable fucl supply as defined by
g 6.421, (Sce zise 8 6,736,)

(¢) Tusl flowmsber avstem. Thon a fiowmeter system is

installed, the metering compocnert shall inciundc a mezns for by-passing
thn fucl supply in the event that =alfunetioning of tho moboring component

results in a sovors Postrietion to fuel flow,e

{a} 011 guantity iacicator,
(1) A stiek gauge or other cquivalont reans snall be. pro-
vided tq indicate the ouantity of oil in eaqh,tank. (Sec & 65,735,)
tz] If an 211 pransfer systom or e resorve qil'supply ays—
tom iu incthIGn, rsans shall ho vrovided to indicate to'the crow during
flignt the quantity of oil in cach tank.

(o) cvlinder head temperature indicator. A cylinder head

turﬁcraturc indlcator shall be provided for each engine or rotoreraft
oouipped with eooling shuttcrs., In the easc of rotoreraft. which do not

have cooling shutters, an indieator ghall be provided if compliancc with
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the provisions of 8 6.451 is demonstrated in 2 condition other than the
rost eritical cooling flight copdition.

(£) Cerburetor air temperature indicating system., 4 carburstor

aiy temperature indicating system shall be provided for each engine

equippad with a prsheater which is capeble of providirg = heat rise in
PR, R,

excass of 607 F,

(g} 041 temrercture indigator. ileans shall be provided %o

irdicate to the avproorizte menbers of the flight crew, during fligh%,
the o0il iznlet temweratirre of ezach engine.

(1) Cecolant terperature indic2tor. Means shall be provided to

indicate To the srorooriate members of the Tlight crer, during flight, the
coolant outlet temperziure of each liquid-cooled engine,
FLRESTRTCAL SYSTEMS &0 50T NT

6.620 TIneizllation,

{a} Ilectriczl systars and equipient shall be fres from
hazards in thensclves, in their method of ozerstion, and in their effects
on other marts of the rotoreraft. They shall be protected from fuel, oll,
water, other detrizental substarces, and Irom mechanical domage,

(») Ttz @esizn of =211 components of the electricol system shall
te cppropriate for thc intended use, and ﬁha aomponents shall be capable
of satisfuctory operction over the entire rrngs of enviroamental copmitions
encountered in the cpamtioﬁ ot the rotorcrafi.

{c} Ticciriez) scurces of power sh_all have sufficient capacity
during 211 normal Tlight ooorating 'co'nditidr:s to supply maximim peaks 2nd
snort-tine "nd ecntinucus zlectriecal load reanirsments. For emergency
operiting conditions the c¢cocvacity of eleetrical powor 3ourccs ghall be

sufficient for =1l cleetrienl londs ncecssury to permit a safc 12nding.
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6.621 Batiterics.. A batdsry or batteries shall be provided consiste-

-ent with the rneods of the electrical gystem in mesting the réquirements
of eloetrieal power capacity. The installation ghall provide adequate
ventilation and drzinzge for the babtiery under all operating conditions,
ond means shall be provided to prevent corrosive battery substance from
coming in contact with other parts of the rotoreraft during servicing or
in flighta

5,682 Generator csysten,

(1) Generator. Sources of clectridal power {including the
bottery) shall act coordinately, and shall also be earable of indcpendent
operatlon. The generator{s) shall bs canable of delivering sulficient
nower o keep the betieries charged, and in addition ghall proéide Tor the

nornal elrsetrieal powsr reguirsments of tho rotorcraft.

(b) Gonorator controlse Generator voltage control equipment

shall be copable of regulating the gernerstor output within rated limits, _

() Raverss currsnt cub-off, 4 gencerator reverse current

cut=0ff shall disconnect the generotor from the battory and from other
generators when the generntor is developing @ voltage of asuch value that
current sufficicnt to cause malfunctioning can flow into the generator. .

6,623 Master switch. 4 master switch afrangemcnt shzll be provided

which will disconneet all sourcees of clectrical power from the main
distribution system at a point adjacent to ths power sources,

6.684 Naster switech Ingtellsticon. The mastor ewitel or its corbrols

shall bz so installced that it is casily discernible and sacessible td a
member of the erew in flight,

' 64825 Protective deviceg, Protective dovices (fuscs or circuit

breakers) shell be instilled in the circuits to =211 electrical cquipment,
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2xecpt thnt sueh items need not be installed in the ‘mein cironits of storie
sr motors or in obther cireuits whers no haghrd is prosented by their omisw
sicn, If fuses are uscd, ons grare of oach ratiny or 50 percent spare

fusus of sach roting, vhichever is the greater, shall be provided.

6,625 Frotective dovices installation. Protective deviecs in cire

cuits usad in flight shz2ll be ¢onvenicntly locoted and properly identified

to fagilitzie rovlccenent of Tuses or resctting of cireuit breekers in

3,627 ZIlactric crbles. Tre clectric cables used shall be in accord-

arge with cgrrowid strrdards for sirereft alectric cablo of o slov—burning
typc, Thoy shatl hav., gurrorb-carrying capacity sufficiort to deliver the
2cesgiry powcr to the itcms of zquipment to which they arc conneotod,

B.628 DSwitchos, Smitches shall bz ezpable of corrying their roted

currort. ThLY ckall te feecssible to the crow zad shall be 1nbelod s to

oreration ond the circuit controlled.
LIGHTS

6.6 Irnstroment lichies

(2) Instxwcat lights shall wnrovide sufficiend 111un1ngt10ﬂ to
rake all instrurmznis, Sﬁitches, ete,., 025ily roadables’ )
{x)} Instrurmezt lights shall be =0 instcllcd thet their direﬁt
rays arg shicldesd from the wilot's cres tnd so thiot no objeetionable fé—.

Nlectione ore visitla in hin,

6,631 Lomgirg lighis.

(=) ZILomding 2rd kovering lights sholl be. of nn apnroved tyme.
{b) Londing lights shall be installed so that uhere is no objec-

tionable glore vizible to the pilot 2nd so that the pllot is not adversely

affoeted by halatione
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6.621 Battericse. A batbery or batteries shall be provided consist-

- gnt with the needs of the electrical system iﬁ meeting the fequireménts
of elecchrical power cimacity. The installetlen shell provide adeguate
ventilotlon 2né drainage for the battery under all o@crating condi tl ong,
and means shall be provided to prevent corrosive battery substance from
coming in contact with other parts of the rotoreraft during servicing or
‘in flight.

6682 (Gengrator svstem.

(a) EEEEQEEQE' Sources of'electrical power (ineluding the
battery) shall act coordinately, and shall alse be csrabdble of indepsendent
oporation. The genérator(s) shell be ecamable of declivemdng sufficieat
nower to keep the batberies charged, ond in addition shall provide.for the
normal elrmetrical power requirements of the rotorcraft.

(b} Gonerator controlse Generator voltage control equipment

shall be copable of regulating the genercter output within rated limite.

{e) Roverss curront eub-off. A gonorotor reversce current

cut—-off shell Aisconnect the generator from the beabfcry z2nd Trom other
generators when the genoritor iz developing 2 voltage of such value that
current sufficicnt to cause malfunctioning can flow into the gonerator.

6.623 Master switcéh, A master switeh arrangament shzll be provided

which will disconncet all sources of electrical power from the main
dgistribution system at 2 point adjacent to the power sources,

64684 HMoster awiteh instellation, The mostor switeh or ite cortrols

ghall bz so0 installed that it is easily giscornible and Accessible to A
membor of the crow in flight,

8,625 Protective dovices. Protective devices (fuscs or circuit

breakers) shall be installed in the cireuits to 211 cloetrical cquipment,



- 124 -

oxeept that such items need not be installed in tho_main circuits of start-
"er notors or in obher cireuitd whers Yo hazard is prosgnted by, their oris~
sion, ' If fusos arc used, oac sdarc of ¢ioh rating or 50 porcent spare
Fusas of ateh Toting, vhichever is the greaser, shall be providede

6,625 Frotsetive daviees installution, Protective doviees in cir-
cuits ussd in flight shn1 be -corvomiently Tocetésd and properly identified

to Paciliteie reploeciient of fuses or resetting of cireuit 'bresksrs in

6.627 IZlacirie crbles, The clectric cables used shall be in accord~

e

apge Wit roproTod sthndnrds for airerafi clectric c¢atle of 2 slov-burning
tyec. Thoy shail heve currort-carrying capacity sufficicont to deliver the
nceogscry rowar to the itens of aquipnent to which they are conncethod.

68.£628 Switchos, Svitehes shall bs capeble of corrying their roted

curronte THCY chall be fecossible to the erew s2d sholl be labeled os to
orveraticn ond the circuit controlled.

LIGETS

6.630 Instranead lizhis.

(2} Instrumcnd lights shall nrovide sufficicnt illuminstion to
rako all ipstrurcnis, switehes, eted, o2sily rcadzble.

(v} Instrument lights shall be so imstollcd thet their direet
rays arz shicldsd from tko rilot's cyes tnd 8o thot no objeoetioxncble ra-
flectione ove visitls to nirn, ; ' .

5 =G 31 L’l‘l gai g l_i_._E,-"‘.ﬁ Sa

{2} Londing nnd bovering lights sholl be of mp approved Lyve.
) 1nnfing lights shnll bo inst2lled so thot there is no objec—
tionable glere visible %o "the pilot and so that Fhe‘pi;ot-isrnot adversely

affceted by halcotione.
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(e} Tanling lights stell be inetnlled in & location where they

mrovide the ncoessary illuminatiorn for night operation ineluding hovering

2z landinga \

(1) A ewitech for oash light sinll be provided, except that where
multisie lighte 2re installed 2t one loc=tion a siﬂélu switch Tor thoe mule
tiple lishts chall be cceept™bloes

6.632 TPosition light syctem. If = poasldion lizht system is installed,

it sknll bo of a ty e certificabed in ccocrdsnce with Part 15 of the Civil

1

Air Regulntions, and shall comply with the pertinent provislons of bbat

Pﬂrto

6,633 Instrllntlor reguizomonts, The installation requiremente of

prrograchs (n) through (¢} apply to single circuit systems ool shall be
C a s i o dg/ |
complizd rAdAth if this type system is irstolled

(2) Forward and rear position lishts. Single cireuit syStems

shall ecensist of an aviation red light, on avintion green light, and an
nvinticn white lizht. The ro@ cnd the groen lights shall be reforred to
0 Forwars positioa lights 2pd shall be se¢ instclled that, with the -
rotoreraft in nommal flying nosition, the red light 1s displayed on-tho
1e'ft sidoe Tal the zreen 1{ght on the right side, efch showing unbroken
light betweon two Yertienl plangs the dihedrol sngle of which is 110°
whon moensursed to the left and right, respectively, of the retoreraft from
dond ahend, Thess lights shall be snneed loterclly as for u;mut as
proctlenble, The white light shall be referred tn as-3 Teur position

i1ight, and shell be‘mountca as far aft as npoacetic~ble and 50 irstelled

. 8/
. Inst=llation requirenents for dunl eircuid p051t10n light systems
arc contnined in Purt 4b of the Civil Air Rogulotions., ‘ :
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that urbroken liwnt if direetesd symmotrically aft ir such a manner that

tho 3vis of the roxdrum cone of illumination is prrrcllcl to the forward

fligng voth, I 2daltior, the intersection of thi tro plancs for—ing
dinesezl nole A riven fn Fart 17 of tho 2ivil Adr legulafions shill bo

vartiesnl,

() Cire:it, The forsard position liclts and the rear whitc

(e} iositicr Iicht ilashev, I installed, a position lirht

flosror cnall be of 2 tme aeszopizble to Ve Administrator,

{2} hel 1 riline (trehory lirht is roonired for 2 rotororift

OTITITL L LT TRLcr, i osh3all br ernavle of showing torhaite Esht for &
frnt urdzr elear atnosyeirie conditions,

(o) Iiilnz 1i,nts £hall o installed so that they will shew =

maxiram rrociienslc urbroken i‘w

wxn th: rotoreraft is moored or

drifting cn the =2fiop, IDxbtarnnlly hung iithis #9211 be pormittsd.

ey

SLETY 22UT8 T

s r- - - - - -
A.607 Gonorel, Doculred safeobr coulrnment vhieh the orew 1s oie

A S

neelad €0 onrrato b 2 itims of crmerginer, sueh 25 flares and QLtOVEt"
lifz—rzf% rilsasces, 01l bo ro=dily tecoesible. (Soe nlso B 6,738 ( ) )

6.601 Tlar.s, “iin parashute flares o reguired, thov shnll be

(=} frorochude flzarcs shedl be rolonsoble from the pilot commrt—

mnt UG Tngiald o bte o dnisTar tho dhngor OF ecidentzl dischargc.

(=) It stizll > & ronsi~ai g in Fli~ht that thoe fl2rc installa-

R

tion is such thal cjioticn oo B tesomzlished vithout hhzard to tho reobor

craft and its ¢ccupants,
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{e) If recoil loads are involved in the ejection of the flares,
the structure of the rotoreraft shall withstand sich-lcadss:

6;643" S;fety bélts; Rotoreraft manufactured on or-zfter the

effective date of fﬁié:bart shall be equipped with safety belts approved
in accordence with § 6,19, Tn'no case shall the rated strength of the
safety belt be léss than that corresponding with the ultimate load factors
specified,-téking due account of the dimensional characteristics of the
safety belt snsballation for the specific seat or berth arrangement. Safe— -
ty belts shall be abtached so that no part of the anchorage will fail at a
load lower than that corresponding with the ultimate load factors speci—
fied, (See § 6.260,)

6,644 Emcrgericy flotation and éignaling equipment. When emergency

flotation and signalinz ecuipment is rettuired by the operating rules of
the Civil air Regulations, such couipment shall comply with the provisions
of paragraphs (a} through (c¢).

{(2) Rafts and life preservers shall be instelled so zs to be
readily available to the crew and passengers.

(b) Rafts released automatically or released by the rilot shall
be attached to ths rotorcraft by mesns of a2 line to keep them alongside the
rotorcraft.

{c) Signaling devices shall be free from hazard in their opera—

tion and shall be inst.lled in an acecssible loeation.
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. BISCELLIANEOUS BRUIPMENT

6.650 Eydraunlic sysbtems.

(a) Design. FEydreulic systems and elements shall withstznd,
without execeeding the yield point, all structural loads which are expected
to be imposed in addition to the hydrsulic loads.

(b} Testse Hyaraulic systems shull be substantiated by proof
pressure tests, when proof tested, no part of a hydraulic system snzll
f£2i1, malfunction, or exrerience a permanent set. The proof load of any
system shcll be 1.5 times the paximom operating pressure of that system,

(¢) Accumnlstors. Fydroulie accumulators or pressurized reser—

vairs sholl nob be instzlled or the engine side of tha fire wall, cxcept

when thev form an integr:l part of the engine.
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SUBPART G ~ OPTRATIFG LIMITATTONRS AND INFORMATION
GENERAL

6,700 Scope.

(a) The 0perati£g limitations in B8 6,710 through 6,718 shall
be established as prescribed in this part.

(b) The operating limitations, together with any other informa—
tion concerning the rotorcraft found necessary for safety during cperation,
shall be included in the Rotoreraft Flight Manial (8 6,7:0), shall be
expressed as markings and placards (8§ 6.730), and shall be made available

by such other means as will convey the information to the ¢rew members,

OPZRATING LIMITATIONS

6.710 Air-speed limitations -~ genersl, When air-gpeed limitations

are a function of weight, weight distribution, altitude, or other factors,
the values zorresponding with 2ll critical combinations of these values

shzll be establishad,

6.?11.;Nevérheyceed speed Vyg.

- (2) The never-exceed speed shall be established, It shall not
be less thén tha maxiﬁﬁm level flight_spaed with all engines operating at
- maiimum continuous rpm and 90 percent of maximm contimueus power, nor
groater than either of the following:

(1) 0,9V established in accordance with B 6,20,
(2} 0.9 times the maximun speed demonstrated in-accordance
with § 6,140,
(b) It shall be permissible to vary the never-excesd speed
with altiiude and rotor rpm, prévided that the ranges of these varilables
are Sufficiehtly large tc allow an oporationally pragtiez] and safe

variation of the never—exceed spesds,
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6.712 Oper=ating spead rarge. An oparating speed range shz2ll be

establiéhed for 2ach rotorcraft.

6.713 Lotor spead, Rotor rpm limitations shall be established as
set forth in paragrophe (2) and (b).

(2) HKiximw power off (autorotation)., Hot to exceed 95 per—

cert of ths.maximum design ron determired under § 6.204 éb) or 95 pércant
of the raximum ren dsmonstrated during the type tests (see 8 6,103 (b)),
vhichever is lowar,
(b} Yinimm.
{1) Powsr e¢ff. DNot less than 105 percent of the higher
of the Following:
(i) The minimm domonstrated during the type tests
(see 8 6.103 (b)),
(ii) The minimmm determined by design substantiation,
(2) Forer on. Not less than the hishor of the following:
(i) The minimum demonstrated during the type tests
(so= 8 6,103 (=)}, |
i) Tha minimum determined by design substantiation
and not higher than a valus determined in compliance with B 6.103-(35.

6.71L Porarplant limitations, The porerplant limitations set forth

in neragraphs (2) through (c¢) shall bz estzblished for the rotorecraft.
They shall not oxcead the corrosponding limits established as a part of
the type cartification of the engine installed on the rotoreraft.

(2) Take~off operation. The takew-off operatlon shall be

limived bys o
(1} The meximum rotational specxd, which shall not be
grezter then the raximum v21lue dotermined by the rotor design, nor greater

than the maximun value demonstrated during type tests,
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(2) The reximum permissibie manifold pressure, .. ..
(3) The tiﬁb.iimit upon the use of the corresponding power;:
R (L) Tha m;iimum allowable ﬁylinder head, coolant outlety
ar oil-femﬁcfaturés, if applicablé when the timn‘iiﬁif 5f;sﬁbparagraph (3)
of this p%ragraph;exceeds o ﬁinﬁtas.

© "{b) Continuous oporabion, The continuous operatlon shall be

limjited by:

(1) The mhxiﬁum roﬁational speed, ﬁhicﬂ éhéii ﬁqt be
greater than the maxinpmm valuve dotermined by the rotor design, nor greater
then the faximum valne deronstrated during typo tests,

(2} The minimum rotational speed demonstrated in compliance
with the .rotor speed reauiremeﬁts as préscribodlin 8 6,713 (b) (2).

(¢) Fuel octane rating. The minimum octzne rating of fuel

shall be establishod for satisfactory operation of thae powerplant within
the limitédtions prescribed in paragraphs (a) and (b) of this section.

6.715 ﬁimiting height for zutorotative landing. If a range of

heights exists 3t any speed, including zere, within which 1% is not pbséihle
to mks 2 safo landing following power Ffailure, the range of heights and
its variation with forward spced shall be estoblished togsthor with any

other perbinent information; sweh as type of lnnding surface.-:(Seé

8 6,741 (£)))

6,716 Rotoreraft weight and conter of wravity limitations, The

rotoreraft woight ond e,z linmitations to be cstablished are thosé required

to be determined by B 6,101 and 6,102,

6,717 Minimun £light cpow,  The minisum £light crew shall be
ostablished by the Administrator as that number of peréons which he finds
neecessary for safety in the operations authorized under 8 6,718, This

finding shall be based wpon the work lead irposed upon individual crow
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rorbers with due consideration glv-.n 't.o the aceossibility and the ease
of operation of all neecs ntrols by the aporopriate ersw norbors,

6.?18 TUD.S of oparn tion.. The type of operctien teo which a rotor—

erift ie lizmited zk:11 be llshnd on the basis of flight charncter-

igties and the cosipment instsllad, (Sce the ops rating parts of ths Sivil

£.719 lwintoninee menual, The e.pplicant shzll furnish with cach

rotoreraft = maintongnes ranual to conteidn ind cr"ﬁtion which he considers
essosntizl for the proper ralnicnanez of the rotoreraft, The maintenance

manual shall inclade ragommended limits on sorvico 1lifs or retircrent

periods for majer corponcnics of the rotoreraft,

AXD PIATARDS
6.?30 Genornl,

(2) The rarkings and placards specified in 88 6,731 through
6.738 are required for z11 rotoreraft,

. | (b) larkings ond vlacards shnll be displayced in conspicuous _
placis znd shnll he such that they crnnot be casily cresed, disfigured,
or obscured,’ -

{c) Additioma] informotion, plaerrds, and irstrument rarkings
heving o &ireet and irportant boaring on safc opcration of the rotoreraft
snall be rocutrad <when urusunl design, oy;rjting, or ﬁandling character-
isties so worrant, )

6,731 Instru-ont rarkings - goneral,

o

{2} “Then rarkings aro placed on the ebver glass of the instrue
rent, provision sh211 be mode to rolintein thé corfect aliprrent of the

glazg cover vith the Z-ez of th, dial, .. . '
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(b) All 2res, ﬂnd llncs ghall be of sufficig?t width and so

3

locctbd that thPV are rlv vihlblp o thc pllot

ar o

6;?32 Alr—SDqu 1ndlc vtor, Instrument 1ndlcﬂblons shwll bg 1n terms

of indieatcd alr spocd. The manrkings sot forth in paragraphs (a) through

Tl

(¢) slrll bs uscd to, indlcato to the pilot the raximum and minimue’

perriisslble spaeds “rd tho norral prucauflonhry oﬁer tlng runpu (E;e
6.612 (2).) ) _ | B B
'._(3) A rad izl line sholl bu uscd to indicaté théglimit ' 
bayend thich opefztion is dargcrous, ” A
(b) 4 y2llow arc ghall be used to indleats the pr@caufionﬁry-
operating range. - o
{e). A green are shall bo wsad to indicate the safé oﬁerﬁﬁiné

TN .

6,733 Magnstic dirsction indicator. A placard shell be installed .
on or in closo proximity to thoe magnetie dircetion indicator which Shall
comply with the requircments of peragrarhe (a) through (c). {8z |
B 6.£12 {2},) - : ..-I‘

| (2) The plosard shzll cont2in thc enlibration of the instrupent
in a level flight attitude with cngine(s) opersting. | ‘ .
| @ The placara shall stafé‘whcthcr the”;alibr:tion.ﬁns mada

with radio rncﬂlv“r{s\ o1 or le' T T o ‘

(c} Tho cnllbratlcn readings chill be in terms of magnctic

Neadings in not grozter than L5° increrents..

6a?3h j”WLrnlqnt 1nqtrumhnts - guneral All requ*rcd porerpl:nt
instrunents sh131 bo rarkbd as requlrud in aragraphs'(a) through (¢).
(UUC 5 6 613 )
2} The ”3%3num and. the minimu {;f:gpplicgbig}Léaﬁg79pefafioﬁ

limits shall be n@rked wlth red radial lines, |
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{(b) Th: normel oporating ranges shall be marked with a green
2rc not extording bevond the rexdirmun and ranivwunm safs operating lindts,

oo

(¢} The toke—of? 2nd precoutionary ranges shall be marked with

5,735 0il quontity indicntors, 0il quintity indicators shall be

rarkad in sufficisne inercrwobs to indiecte readily 2nd aceurctoly the
quintity of cil, (Zeo € 6.613 {(d4).)

£.736 racl cunnhity indieator, When the unusable fucl supply for

)
‘
{‘
3
~
0Q
ba]
Q
[v]
)
£
n
[}

m]

1lon or § percent of the tank enpacity, vhichover is
s 2 re are shnll Ye -arked on the indiertor cxtending from
the ezlivrzted zore reading to the lowest roading obiainadle in the lowvel
flight 2ttituds, (Seo §§/6,61;.(b).) 4 netztion in the Rotoreraft Flight
Fanual gh2l1! bo ormide o indiente thad the fuel remining in the tank whan
the guantity indicstor roachoes zero 15 not wsnble in fllght {Seo

§ 6.7 (2).)

6,737 GContral ~=oriinzs - genornl,

(2} £11 cockpit controls ineluling thosz refcrred to in para-
grarhe (b) 2rd {e} skall be plzinly merked as to their function ard moethod
of oporation, (S-0 & £,353,)

(b) Pooorclont fwsdl contrels. Tho powerpelant fuel controls

sT11 bs rorked 28 required by subparzgrapns (1) through (),
(1) Cortrels for fuod tank s:loctor valves sholl be
mrksd ©o indicato the position corrusponding with each tank siith =1l
existing eross-fzcZ positions,
(2} “hen rore thon one fuel tenk is providad, and if safe
oreration doponds uwoon the us:c of tanks in a epocific seowence, the fucl
tank siloctor contrels sholl be marked-adizesnt to or on the control to

indicote to the flighd personnzl the order in which the tanks must be usecd,
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(3) On multiengine rotorcraft, controls for engine valves
shall be marked te indicate the position corresponding with each enginec. :
(L) The capacity of sach tank shall be indicated.adjacent'
to or an the fusl tonk scelector control,

{(¢) Accesséry and awxiliary conirols, Accessory and auxiliary

sontrcls shall be marked as required by subparagraphs (1j.énd {2},

(1) There visuel indicators are essential to the operation
of the rotoreraft (such as a rotor pitch or retlactablg landing gear
indicator), they shall be murked in such a monner that the crew members at
211 times can determine the position of the unite

| (2) Emergency controls shzll bz colored red ond sh2ll be
mirked to indicate their nothod of operation. |

6,738 Miscell-ncous markines ~nd plocirds,

(a) Bapanpe compartments and bollast loettion, Each bapggage

and cafgo cenpartrent as well as tha bellast leention shall bear a placard
sﬁhtinglthe mmximuen 2lldwable weipght of contents and, if applicable, any
6£hef limitation on contents found necegsary due to loading requircments,
When the moximm permissible woight to be earricd in 2 seat is less than
170 nounds {ses 6,101 (b) (L)}, 2 plzeard shnll be permancently attached

to the seat structure stating Lhe maximin allowable weight of ths occupant
to be carried, |

(b) Fucl, oil, ~nd coolant filler openings, The informtion

required by subparagraphs (1) through (3) shall Be rarked on or adjacent
to the zppreprinte fillor cover.
(1) The woerd “fuél“, the =inirum permissible fuel cctane

nwiber for the engines installed, and the usable fuel tank copacity

(sac 8 6423 (c)),
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{2) The word Yoil" ard the oil tank capacity (se2
8 6.1 (c}),
o (3} The mare of the proper ccolant fluid and the capteity
of the coolint sysiom (swe 8§ 6,052 (2)),.

‘ (¢) Ecorsancy cxit plecerds. Emergenoy-exit placards ond

opcraving controls sk1il be solor:d red. 4 rlzcard shrll be located
adjzaeent 1o tho controls vhish clerrly indicates the location of tha exit
and the rethod of operztion, (Scc § 6,357.)

{d) Operating limitaition placard. A plasard shzll be provided

in clear vizr ¢f the pilot stating: "This (helicopter, gyrodyne, ete,)
mst b operatad in corrlisnce with the operating limitations specified

in thc CAi =2pproved Aotereraft Flight Monueal. W

(2) S:fety'equinrgﬁﬁ;
{1} Sofaty ccuipment controls which the erow is axpected

to operatc ir timc of erorgency, such s flores, awtomatic life raft

raloascs, cte., £hall be plaindy morked ns to their method of operetion.
(2) TMun fire oxtinpuishers end signeling and cther life-

saving cquinzint 2re carried in lockers, compartments, cte., these

locatiens shill bs moarkod zenordingly.

.

CTORCOAFT FLIGHT HaAVURL

6e7!.10 Genvr':’-la

. {2) A Furceraft Flight trnusl sha1l be furnished with cach
robereraft, _
(b) Tho pertions of the renual listed in 86 6,741 through 6,74k
2§ ars approrrizia Lo ihe rotoreraft shall be verifiod ond appro%cd !
shall be szgrsgriad, identificd, 'nd clearly distinguished from portions

not so cprproved.
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(e} Additiomnl itoms of informtion hhving & dirset ~nd
important bearing on s1fe oparetion ghall be rﬂqulred hen unusuﬁl design,
Opﬁrqflﬂg, “or hzndling ch’rac+erlst1cs so warrant,

6,701 Onpn~,1nw limit=tions, The operting limitzticns sot forth

in paracraphs (a) through () sH~ll bz furmished with cach roteorer:fi.

(2) Airespocd and rotor 11m1ta,1ons. “Suificisnt information

8hnll include the information necessary Tor ths n;rklnp of thd 31 mitations
on or 2dizacnt to tho indicaiurs os rcqulrodg Soo B 6.732.) In
addition, the significancs of the 1limitaticns and of the cclor coding

uscd shall be explained,

(b} Powerpiznt limitotione, Information shall be ineludzsd to

outline oné to cxplain 2}l powerplant lisitn vtions (sez B8 6.71k) and to
permit merking the instruzents as roouired b 88 6.73L throuph 6,736,

(¢) Todight and Jeading distribniion. The rotoveraft waiehts

and econter of grovity limits required hr B8 6,191 ~nd 6,102 £h2ll be

L

ineluded, together with the dtems of zauviprsnt on -hich the aoots reight
» ) - HAA %

is based. Uhore thr varicty of peesible lcading eonditdions warronts, .

instructicns shall bo inelundsd to freilit~te observanne of the limitations,.
(d) TFlignt ercw, Thon o flight crew of more thnn one is
roquired, the nurhar sad funeticns of ths winisum flight crow detoerzined

it Aceordinee vith 8 6.?17'sh 1] be daseribed,

{2) Tvps of oparation, The typc(s) of opsrotien(s) shall be

Esmd+orwmchth,rtmmrftqm:msﬁmummJ;uEtJL$Jmshmm
baeen approved. (Sce 8 6,718.)

(f) Liritins hoiphts. Suffieiint informtion shall be included

e outline tho Uimiting hoishis and corrueponding spoeds for safe londing

aftor nover {oilurs, (Sca 8 6,715,)
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(g) Urmusabls fusl, If the wnusable fuel supply in any tonk

execads one zallon or 5 percent of the tank capocity, whichever is the

grecter, warning sh2ll be provided to indicate to the flight pcrsonnol

=1

‘that the fucl rormining in the tenk when ths quantity indicator recds
zzro eonnot be usod snfely in flisht, (Sec § 6,421.)

6,782 Orercting procedures. The section of tho mmml devoted to

oparating procadurzs shall contnin information concerning normel ~nd
smargoncy proczdurcs nnd other pertinent informtion peendioy to the
retorernftts opzrating chrracteristies which 2re necessyyry for safc

oparsticn.

6,743 Performnnes 1nf0r~“t13n, Inforrotion relative to the items

of periorimnee sot forth in parmgrophs (o) through (d) shell e inclua:d.

{2) Tk take—off distonce and the 2ir specd at the 50-foot
haight torctior with any purthant infermetion defining the fligsht p 1th
Tith respoet te *he required zuborgtative landing in the event of =
cngine failure, includirz tho ealeulated cffeet of altitude and témpcr;
ature, (Ses § 6,111 (=).)

{b) The stondy rates of clirb ond hovering ceilings tcgethe}
with the ccrrcspending 2ir speads ard other partinent inforsation,
including tho enleulzted effcet of altitude and temperaturs, (éée
88 6,112 and 6,113,) | i

{c} The autorotativa linding distanco nd the type of landing
surface togather with =ny othar pertinent inforvmtion which.night affeet
this distarza, ircleding the ezleulated vffcct of 11t1tud2 and tcﬁn»r"ture,
{Sae B 6,13L,)

(4) Ixirap wind 2llownblo for snfe “pﬁratluh nzar the ground.

.‘-- .

(Cze s 6,121 (4),)
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6.70h  ¥arkine ond plocard inforﬁation, (Sce 8§ 6,730.)

L ROTORGRAFT IDFNTIW”CATEOP DATA ,

6.750 Tdentifieztion nl“tc. A flrgpruof 1dunt1flcat on plafé?éﬁéii,

be securely cttoched to the structuru in an zocossible Jocation whﬁrc it
will not.likely be defaced’ during norral serviee. The identlflcatlon
plate 'sha1l not bo placed in 2 1bqation'where it mirht be oxpCCtediﬁé-Bs
destroyed or lost in tho event of an accident; lThG identificdtidn‘pidfé
shall contain-the idontification deta reouired by § 1,50 of tHe CiviT o
Aiigﬂqﬁulamions, . | ]

v 04751 Tdentificstion marks, The nation2lity and repistratibon avks

shall be perranently affized in accordince with the. cpzrating rudos. of

&,

the Civil Alr Regulations,. ‘ BERES e
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ﬁﬁﬁﬁcééb:ﬁﬁiﬁéf;'EART;1§‘ R

It is prcposed to amend Part 15, effective January 1, 1951, =s
foliows: | |

1. By smending § 15,20 t5 read as follcwss

15.20 Iositicn.lizht systems. The position light systems feor

- airceraft shall be one ef the following types. The type t- be used in a
Particulor eezse shzll be in zéeordance with requirements crntained in the
aireraft sirwcrdhiness or cperational perts of the Civil air Regﬁlaﬁians.

(2) Single cireunit systems. Single circuif systems shall con—

form t¢ the rules set forth in subparsgraphs (1) thrcugh (6) and mayr ey
may not ineorporate & positicn Yight flasher,

(1) Genercl. Single eireuit systems shall consis£ of an
aviaticn re light, an aviati-n sreen light, an? on aviaticn white light.
The red znd green lights shill be spaced laterally as far apart as practi-
cHe zrd installel ferward on an zircraft in such a locaticn that, with
the craft in norcsl fiying positicon, the red light is disclaysd cn the left
sie and the zrcen light is céisplzyed on the right side. These lights
shall be referred to as forwer? nosition lights, The white Light shall be
peunbed zs for aft ss preeticable anrl shzll be reforred to as a rear
pesitien light.

(2) Dihedral angles. The forward and rear positicn lights

shzll show unbroken light sithin dihedrnl angles specified as follewss

(i) Dihelrzl =ngle L (left) shzll be formed by two
intersectin: vertiezl pianes, cns parallel to the lengitudinal axis zf the
aireraft, cad the cther st 110° 1o the left of the First, when looking

ferward 2l-ng the langitudinzl axis,
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(ii) Dihedral angle R (right) shall be formed by two
intersecting vertical planes, one pafallel to the longituéinal axig of the
aireraft, and the other st 110Y to the right of the first,-wheh loﬁking
forward along the longitudinal axis. |
(i1i) Dihedrel angle a (£t} shall be formed by bio
intersecting vertical plenes making angles of 70° tc the right and 70° to
the left, respectively, locking aft along the longiﬁudinal axlis, to a
vertical plcne passing through the longitudinal axis, |

(3) Pcsition light flashers. If installed, a positicn

light flasher for = single circuit system shall be of a type aceeptuble to
the adminisirator,

{(4) Cclor specificaticns, The cclors of the position

lights shall have the following International Commission on Illumination
chromuticity coordinates:

(i) aviation red.

y is nct greater than 0,335,
% 1is not greater than 0.002;

(ii) Aawviaticn green,

X 1s not greater than 0.440 — (0.320y,
% is nut greater than y - 0,170,

¥y 1is nct less than 0.390 - 0.170;

(iii) aviation white.
'k is not less than 0.350,
x is not greater than 0,540,
y- v, is nct numerically greater than 0.0L,

¥o being the y ceordinate of the Flankian radiater fof which X, = X»
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(5) Lisht Qistribution and intensities. The intensities

prescribel in this section aré.tﬁ;éé‘to‘ﬁe nrovided by‘new couiprment with
all filters and covers in place. Intensitiss shall be Aetermined wi%h.ﬁhe
light scurce u:eraticg-at 2 stea@} valué’equal tc the average lUmingus
output c¢f the light ssurce at fthe normal'oﬁerating voltage cf the aircrafﬁ.
Tre lieght cistritotion and intensities of the pesitioh lights shall compl&
with the folliciding resuiremsnis,

(i) Forwar® pesition lishts, Each forward pusition
light shall heve an intensity of not less than three candles in ail
dirsctions in diﬁedral enfla L fcr the left Light and in iipedral an;i; R
for the right light. Vithin these dikedrz]l andles the ~inimun permissible
intensities in 2ny plune throush the longitudinal axis of the unit shall

nct be less than the follewing vilues within the ~asular limits ncteds

arzles from lonzitudinz] axis of unib Intensity
60 “egrees : 4 candles
30 Jezrees 8 candles

In all directinne in dihedral anzie L for the right light and in dihedral
angle B for the left lizht, = t.lerance of 10° ch:zll be permissible in
which the intensity cf thiese lirhts shall be recduced to two candles =r less,
In these same Zirections zn £223ti-nal 10° shall be permissible in which
the intensity shell be reducsd to C.5 ewn'le or less. In all directi-ns in
Cihetrsl angie 'z telerznce of 10° shsll be permissitle in which the in-
tensity of these lights skall bg reuced to 0.5 c=nile or less., In all
cirecticns wubside the specified fdihefral -~ngle and the permissible toler—
ance angles for éachrunit, the stray light intensity shall not exceed

0.5 é-:ndle;
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(ii) - Rear position Yightse Each rear-position light

shall have an intensity <f not less than 8 gaun-dles in all d;rectipns L
within dihedral angle a. In all directions in dihedfal angles L and Ry

a tolerence of 20° shall -be pormissible in which the intepsity.of this1p
light shall be rciuced to 1 canile or less. - In all directigns;outside?thg
specified <iheCral "angle and the permissiblec tolercnce angles, the stray
light intensity shall nct excee? 1 cazndle.

{6) Lignt covers. The lamps and reflectors shall be

prdtectéﬂiby‘a covel which shall be of a noncombustible material, shall -
be so ecnstrocted thet it will not changs color or shapsz, and will nok
clpué'or suffer beny cohsidershle loss of tronsmission in normal use, The
ccloring of those portions;which are intended tc transmiv light shall be
ccmplebely diffused threugh the matérial.

' (b) Dual circuit systéms. Bual cireuit systems shall conform -

to the rulés set forth in subpara;repshs (1) through (6) and shall. int
cerpcpaté d pesition 1ight flasher.

(1) General, Dual circuit systems shzll include) in- 7.
addition to the 1ightsﬁspecifieﬂ fcr the sihglé circuit system, two
aviation white lights and oné aviastion re¢ lisht, These lights will
constitute the secind éircuit. The tie white Lizhts shall be installeds:
spproximately in line with the fordard position lights. One of these'
lights shall ‘be mouonbod on the top of the fuselage, -the other on the bdttom
with both shewing unbreken light through approximately a Hemisphﬁre.' These
lights -shall be referred to'as-quelagerlights,i In the case of ssaplanes,
the location of the bottom fuselage 1light shall: be subject to specific

approval cn each individual type airplans, The red lizht shall be mounted
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ad far aft as rracticable and in clcseé prexicmity to the white rear positicn
light,. It sh=ll also be referred to as 2 rouar pcsitibn 1ight,

{2) Dihedrel eusltes, The dihedrzl znrles fir Aual circuoit

systems ere ientierl te those prescribed for tne gingle €ireuit system

ir- subpura_raph (a) (2) of this sectiun

{3) Posi*icn 1isht flucherss Dual circuit positi-n light
flashers shzil be ¢f 2 type 2pproved by the afministrator,

(4) Ceolcr specifieztions. The colors cf the rosition

lights fcr dnzl circuit sprstems shall be the same as these preséribed for
sirgle eircuit systems in subparsgraph (&) (4) of this scetdcn.

ntensities, The intensities

L J#

(5) Likt Aistribotion and

prescribe’ in this section are those tc be provided by new equipment with
ell fiiters on? covers in pl:ce. Intensities shall be Aebermined with the
light scurce cperztin- at a steady vilue equal % the averar~e luminous
cutput of th:s lizsht scurce at the nermel cperatin, veltzgoe of the aircraft.
The lisht distribtuii:n and intensities of the pusitizn liphts shall comply
vith the followin: renuiramants.

(i) Forwer? and rear pesition lieghts.

(z) Intensities in horizontal plane. The

intensity in any Zirecti-n in the hirizontal pleone shidl noct be less than
the values iven in Figure 15-2, (The horizuntzl plene is the plane con—
tainins the len~itucdinadd zxis zn? i perpendicaler to the plane of ‘symmetry
of the zirplnne.) : ‘ '

(b) Intensities sbcve 2nd below herizontal, The.

intensily in eny directicrn ir 3oy werbiezl plane shall n:t be less than the
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appropriate_vgips-gi?en;in%féég?e_lﬁ;B, ﬁﬁéfe I ié £h§,minimum intehsity
pre=zcribed in.Figure_iS—2 ;é;;ﬁhé”direction in the horizontal‘plahé
determined by the intersection of ‘the horizontel plané'an& the‘vértical
plane for which the-dfséf}gﬁfioﬁ;is prescribed.’ (ﬁertiéﬁl pléhes are
planes perpendicﬁlaflﬁgwthe horizontal plane.) | |

(¢) OCverlaps between adjacent Signals; The

intensities in overlaps between adjacent signals shall not exceed the

values given in Figure Lp5-4.

* 1 angle from right or left

b Dahedial ‘f of longitudinal axis, %1Intensity

' angle ! measured from dead ahead l

' _ - S~ . —- ]
! ' 1 oY to 200 40 candles
{L,and B P, 209 to. 200 30 candlzs

i o 209 o 110° 20 candles

_j _— ‘1“*} ©{10° ko 1809 20 candles |
L ! _ |

Figure 15-2

MINTMUM INTENSITIES IN THE HORIZONTAL PLANE

| Angle above or below horizontal | Intensity i
! o° 1.00 T
0° o 50 0.90 I

59 to 10° 0,80 I |

10° to 15° 0.70 1 |

.; 159 to 20° 0,50 I |

20” to 30° 0.30 I i

309 to 40° 0.10 I !

40° to 90° lat least 2 candles |

i !

--Figure_l593

MINIMUL INTERSITIES IN AKY‘VERTICAL'FLANE

[ 3



— 146 -~

P

Meximum intensity

N Overleps Titoa a I/ area B 2/
arcen in dihcdf;I';;éle L _?ED candles 1 capdle .
Zed in dihedral sngle R 10 condles 1 condle __]
j Green in dihedral angle &4 | 5 cundles 1 candle
: @ed in dihedrel angic a f 5 candles 1 candle

" nesr white or rear red in

gihedr:l zngle L 5 eandles 1 candls

, ke white or reer red in
dihedr=l 2agle R

i
1
{
T

5 candles 1 candle

Pigure 15-4

QAKIEEQ-IETEESITIES 3 OVERLAFPING BEALS OF FORJARD
=10 RESR FOSITICH LIGHTS

-3

(ii) Paselage lights. The top and bottom fuselage

lights shall each furnish illuminction of an intensity equivalent to a
32-candlepower lamp instailed in a reflector of high reflective properties
and shall have 2 clezr cover glass.- Tﬂese lights shall show through
approximetely = hemisphere, ‘ |

{6) Light covers. The light covers for dual circuit

systems are identical to thoge przseribed for the single circuit system in

subparagraph (2} (6) of this saction,

;/ arez A Tepresants the overlap in ahy rlane bounded by two struight
lines forming angles of 10° cos 6 .nd 20° cos © to the common woundary of
the dihedral zngles considered,

g/ ATe3 B represents the overlap in any plane beyond 20° cos @,
9 is the sngle of the plsne to the horizontal plane,



